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UNI TED STATES OF AMERI CA
NUCLEAR REGULATORY COWM SSI ON
+ 4+ + + +
ADVI SORY COMM TTEE ON REACTOR SAFEGUARDS
+ 4+ + + +
527TH MEETI NG
+ 4+ + + +
FRI DAY,
NOVEMBER 4, 2005
+ 4+ + + +
The Committee met in Room T2B3 of the U S.

Nucl ear Regul atory Comm ssion, Two White Flint North,
11545 Rockville Pike, Rockville, Mryland, at 8:30
a.m, GahamB. Wallis, Chair, presiding.
PRESENT:
GRAHAM B. WALLI'S, ACRS Chairman
WLLIAM J. SHACK, ACRS Vice Chairnman
JOHN D. SI EBER, ACRS Menmber - At - Large
GEORGE E. APOSTOLAKI S, ACRS Menber
MARI O V. BONACA, ACRS Menber
RI CHARD S. DENNI NG, ACRS Menmber
THOVAS S. KRESS, ACRS Menber
DANA A. PONERS, ACRS Member

VI CTOR H. RANSOM ACRS Menber
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PROCEEDI NGS
8:29 A M

CHAI RMAN WALLIS: This is the second day
of the 527th neeting of the Advisory Conmittee on
React or Safeguards. During today's neeting, the
Commttee wll consider the following: Digita
Systens Research Pl an; Status of Rul emaki ng on Post -
Fire Oper at or Manual Act i ons; Fut ure ACRS
Activities/Report of t he Pl anni ng Pr ocedur es
Subcommi ttee; Reconciliation of ACRS Comments and
Reconmendati ons; Preparation for Meeting with the NRC
Comm ssi oners; and the Preparation of ACRS Reports.

This neeting is being conducted in
accordance with the provisions of the Federal Advisory
Commttee Act. M. Sam Duraiswany is the Designated
Federal Oficial for the initial portion of the
nmeet i ng.

W have received no witten comments from
nmenbers of the public regarding today's session. W
have received a request from M. Al ex Marion of NE
for tinme to nake oral statements regarding the
rul emaki ng on post-fire operator actions.

Atranscript of portions of the neetingis
being kept and it is requested that the speakers use

one of the m crophones, identify thensel ves and speak
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with sufficient clarity and vol ume so that they can be
readily heard.

During lunch tine today, representatives
of the Ofice of the Chief Financial Oficer wll
provide a briefing to us regardi ng the revised policy
for reporting | abor hours.

That's all | have by way of introductory
remarks. | will now hand over the chair to ny
est eened col | eague, George Apost ool aki s.

MEMBER APOCSTOLAKIS: Thank you, M.
Chairman. The Committee has been review ng the
Digital SystemResearch Plan for nore than a year now.
W issued the first letter on June 2, 2004 in which we
supported the efforts of the teamthat is devel oped
the programand in that |l etter al so there were several
personal opinions witten by nme. Then the full
Commttee had an information neeting on May 6th of
this year and then the Digital | &C Subconmttee net in
June 14-15, 2005, and |last nonth, October 20-21.

Today, we will be briefed on the plan by
the staff and | believe they' re requesting that we
wite a letter conmenting on the plan. So to start
the briefing by the staff, | wll turn the
presentation over to WIlIliam Kenper, Chief of the

| nstrumentati on and Control Section in the Ofice of
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Nucl ear Regul atory Research

Bill?

MR. KEMPER.  Thank you, George. Before
start, Rich Barrett is here.

Ri ch, do you want to say anythi ng?

MR. BARRETT: No, that's okay, go ahead.

MR. KEMPER. Geat. Good norning. |'m
Bill Kenper. As George said, |I'mthe Section Chief of
the I nstrunentati on and Control Engi neering Sectionin
the Ofice of Research. And | have ny coll eagues
Steve Arndt here with ne, who i s a senior | &C engi neer
in our section as well. And between the two of us we
will present the research plan.

W're here today to present the final
draft research plan which covers the period 2005 to
2009. As George nmentioned, we provided a fairly
detailed overview of the research plan to the
Commttee back in Miy. Since that tinme we' ve
continued to work proactively with our stakehol ders,
NRR, NMSS and NSIR to i nprove the research plan.

W' ve al so, as Ceorge said, presented the
plan to the |1&C subconmittee through two different
sessions which resulted really in three full days of
interaction with the subcommttee and got a |ot of

very good insights fromthe subconmttee as well. W
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appreciate the interactions with that comrttee and
| ook forward to continued interactions with you all.
It's really hel pful to us quite frankly.

So today's presentation is going to be a
hi gher | evel overview, if youwll, than the | ast tinme
we were here. And it will include the results of
those interactions with the subcommttee, as well as
our internal stakehol ders.

W hope that these briefings on the
research plan will provide the ACRS with sufficient
information for the Conmttee to endorse our program
to the Executive Director of QOperations.

And al so, we have a lot infornmation, as

before, to cover, in a relatively short period of
time, so we will make our best effort to stay on
schedul e.

In terms of background, the current
digital safety system review guidance is really
contained in Chapter 7 of the Standard Review Pl an
which i s several years old. That plan was produced in
1997. The SRP is adequate, but it's dated. W have
already seen and anticipate receipt of nore
conplicated and nore extensive plant specific
applications, thus the need to nake t he revi ew process

nore effective, continues to grow.
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The 2001 through 2004 research plan was
primarily focused on NRR i ssues.

CHAI RVAN WALLIS: Did that plan succeed?

MR. KEMPER. W believe that we got a | ot
of good use fromthat plan, a | ot of benefit to the
Agency fromthat plan.

CHAI RMVAN WALLI' S: This new plan gives no
reference to sort of approaches which were successf ul
previously or anything like that, so it doesn't give
the idea that you're building on anything.

MR KEWMPER Well, it does indicate
products that were produced t hrough the efforts of the
previous effort. There were various NUREGs that are
nment i oned t hroughout t he vari ous sections of the plan.

| do not have a conpiled list of those
t hi ngs, but we could produce that for you, if you'd
like at some tine inthe future. 1'Il go over this in
just a mnute. The current plan builds on the old
pl an.

CHAI RVAN WALLI'S:  You're going to tell us
t hat, okay.

MR. KEMPER: Yes. However, in the past
few years, the need to provide support to NSIR and
NMSS has gr own.

CHAI RVAN WALLI S:  The out put of this goes
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to-- is going to be a chance in the SRP or sonet hi ng?

MR. KEMPER: It should result in changes
to the SRP.

CHAI RVAN WALLI'S:  So how can academ ¢ work
in universities which this seens to be directed at do
anything for an SRP which is a regulatory docunent
that is extraordinary unfamliar territory for nost
uni versities?

MR. KEMPER. Well, that's just one of the
outputs. Al so, we expect to produce review,
regul atory gui del i nes which we i ssue to the industry,
numer ous NUREGs that will provide the biggest --

CHAI RVAN WALLI'S: Who is going to do that
connection between this research and the real need?

MR. ARNDT: Steve Arndt. That's going to
be done by a nunber of different people. Sone of it
wi |l be done by other contractors. Sonme of it will be
done by the research staff and sone of it will be done
jointly in collaboration with our stakehol ders. For
exanpl e, we're working right nowon howto i nprove the
techni cal tools and acceptable criteria for sone of
the on-going areas that are coming up in the
regul atory space, for exanple, the on-line nonitoring
programthat's been an academnmi c exercise primarily for

10 or 15 years, but nowis noving into the plants and
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we expect |icense anendnent requests within the next
year.

CHAI RMAN WALLIS: Sonetines that's the
nost difficult part of the work.

MR. ARNDT: Exactly.

CHAI RVMAN WALLI S: To nake that connection
bet ween academi ¢ work and the real world.

MR. ARNDT: That's exactly the nost
difficult going fromwhat is theoretically the right
way to do it, to what is the specific acceptance
criteria that is necessary. And as Bill will mention
in a mnute, the research plan is nore geared this
time for devel opnment of specific acceptance criteria
to assist in review and update of the regulatory
gui dance.

MR. WATERMAN. This is M ke Waternman
Just as an addendum In addition to devel oping
acceptance criteria, we want to develop review
procedures, step-by-step procedures that we have
consi stent reviews of safety system applications.

And additionally, we want to develop
training curriculuns that we can trai n and support our
staff on how to use the review procedures, the tools
and nethodologies to assess acceptance criteria

appropriately. So that's -- it's nore of a product-
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oriented function, where we want to put tools and
procedures in the hands of our supported staff.

CHAI RMAN WALLIS: So the sequencing here
is you first do the work in university and then
soneone | ooks at it and sees that it's suitable for
your task and then tries to adapt it in sone way to
what you need?

MR. WATERMAN: Exactly. W want to
devel op --

CHAI RVAN WALLIS: I'd think you' d have to
do it sinultaneously, otherw se university nmay go of f
in sonme area which is very interesting, but doesn't
real ly neet your needs.

MR. ARNDT: Professor Wallis, it's really
a phrased approach and we'll get into this later in
t he presentation, but the 30-second version is we | ook
out on the horizon, see what technol ogies mght be
important for wus to understand. W devel op the
information or the technology or the tools. As that
goes forward we wll decide whether or not, if
necessary, we have enough i nformati on, we have enough
tools. If not, then we transition that into the tool
devel opnent, the regulatory developnent, the Reg.
Gui de, whatever; then finally, the actual training and

acceptance criteria and revision to the guidance.
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MR. KEMPER: But in the final analysis,
our contracting process really will control the scope
of the work that's done by universities. W use
cooperative agreenments which are pretty well -defi ned,
in terms of the goals and objectives when we work at
universities. W use statenents of work when we
contract with i ndependent contractors or | aboratories
whi ch are very definitive in terns of what our scope
is, the expected outcones and the | evel of effort that
shoul d transpire.

So as | was saying, we've also noticed
that NRRis not the only internal stakehol der that we
shoul d provi de support to. For exanple, at fuel cycle
facilities, there are fuel cycle facilities right now
going through the licensing process that depend
heavily on digital | &C systenms. So we're
participating with NRR to provide support to that
effort.

So our current situation really that NRC
is facing is a nunber of issues which I'm going to
cover here. W expect that |icensing, excuse ne, that
licensees will replace analog systens with digita
systens as the existing analog systens becone
obsol ete. (bsol escence of analog | & systens is a

real problem wthin the nuclear industry, and
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routinely chall enges the |icensee staff in maintaining
t he mai ntenance of these systenms. |n sone cases,
licensees are having to resort to extraordinary
neasures to obtain replacenment parts to keep these
systens in operation. They're doing things such as
mass procurenents of RPSs and ESFASs, cabinets and all
t he peri pheral s associated with that; plants that have
been shut down or where the construction was stopped
at those plants. There's al so sonmewhat energing
business with third party vendors to re-engi neer these
sect or anal og conponents such as pressure transmtters
and nucl ear instrunentation cabinets and nodul es and
so forth, because the original CEMs or equipnent
manufacturers just won't support the equi pnent any
nore. They're either out of business or they shifted
tothe digital world because that's where t he busi ness
interest is. And the rest of the sector process
control is business.

So replacenent of anal og equi pment with
digital equiprment is inevitable. There's no doubt
about it. It's going to happen. Licensing these
digital systenms presents chall enges to t he NRC because
of the increased conplexity of the systens.
Consol idation of discrete analog functions into a

single digital process is typical. |In the analog
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wor |l d you have many t hi ngs happening in parallel. Al
that is consolidated into one processor. It's all a
sequential type of operation.

Al so, pot enti al consol i dation of
i ndependent safety systens thenselves into a single
system such as conbi ning RPSs and ESFASs on to one
chip is sonething that we're seeing right now, being
proposed to the Agency. And also, there's many new
potential failure nodes which we've discussed at
length, involving digital equipnent versus analog
equi pnent .

There's also limted operating history of
digital equipnent in the nuclear safety-related
applications. And to review |licensee systens, it
requires a significant amount of effort by the staff
with specialized skills.

So current licensing guidelines provide
i nformati on on what to revi ew, but not necessarily how
to review it or what the appropriate acceptance
criteria should be. So that's really the angle that
we' re approachi ng here and the val ue that we're goi ng
to add to the regul atory process.

Also, there is a considerable industry
interest in risk-informed digital safety system

reviews, but the NRC does not yet have the needed
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techni cal basis to support this kind of review

MEMBER RANSOM  Does your definition of
di gi tal systens include wreless and optical
transm ssi on of data?

MR. KEMPER Yes, it does. Also, in
today's environnent, cyber security safety-related
digital systens isreally inportant. And the staff is
wor ki ng, as we speak to devel op regul atory gui dance
and we intend to assist themw th acceptance criteria
and some of the bases information needed to support
that regul atory guidance in this area.

The operating history we have indicates
that digital systemfailures may be of risk
significance. For exanple, an analysis of the 1984
t hrough 1987 accident sequence precursor or data
indicated that a large nunber of risk-significant
events includes | & failures and that both safety and
nonsafety systens contributed to these events.

In fact, 30 percent of the events were
initiated by | & systemfailures and an additional 10
percent of those events at |least one 1&C failure
contributed to the progression of the event.

Al so, an analysis of LER data show t hat
many software systemfailures are context dependent,

so it's not straight forward. |In other words, it's
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dependent upon the operational node at the tinme, so
the failure of digital systenms various fromone pl ant
sequence to another and that many faults are
i ntroduced in testing and mai ntenance, as well as
oper at i ons.

MEMBER APCSTCOLAKI S: But that brings us
back to a comrent that was nade sone tinme ago
regardi ng the distinction between a software-centric
approach and a systens-centric approach. This is a
very true statenent, the failures are context
dependent. However, in several places in the plan,
you say, for exanple, that you will estimate the risk
significance of the software. That is a little bit
different than this because that inplies that you are
viewing the software as another conponent of the
facility which, Ilike a punp, wll cover all or
what ever. \Wereas here, what you're saying is that
really you can't do that because it's part of the
integrated system so | think it would be useful to
recogni ze these things in the plan and nmake sure that
t he guys who are working on this issue are fully aware
of it.

MR. ARNDT: The point here is that these
are conpl i cated systens that cannot be anal yzed easily

using the traditional nethods we have avail abl e.
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MEMBER APOSTCLAKI S: R ght.

MR. ARNDT: And your point is well taken
and in the areas which we'll talk about a little bit
later in the presentation where we're | ooking at,
particularly risk significance, but al so other issues
associated with software-driven systens, one of the
big challenges for us is not only understanding the
conpl exity, but al so being able to differentiate which
systens you need to analyze with very sophisticated
net hods and whi ch ones you can get away wi th anal yzi ng
in a less significant way.

MEMBER APOSTOLAKI S: Which is an excel | ent
idea and |'mnot sure there is a section in the plan
where this is addressed, the classification, in other
wor ds, because in sonme systens, you may, in fact, nake
sense to talk about the software as a separate
conponent. In an actuation system for exanple --

MR. ARNDT: Right. That is part of the
research and we can go back and |ook at the plan
before we finalize it and see i f we can hi ghlight that
nore specifically.

MEMBER APOSTOLAKI S:  These two comment,
these two issues that we just discussed | think are
very inportant. The first one is classification.

MR ARNDT: Right.
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MEMBER APCSTOLAKI'S: and the second one is

to make sure that some of the itenms in the plan do
reflect this context-dependence of the software,
because if you read that section 3.3.4 or sonething
like that, you clearly get the inpression that you
have a punp, you have a val ve, you have the software.
So what is the risk significance of the punp? What's
the risk significance of the software? And that's not
consistent with this.

MR. ARNDT: You're right.

MEMBER APOSTOLAKIS: It's obvious that
you're appreciating the difficulty, but I think it
shoul d al so be in the plan.

MR. ARNDT: Ckay.

MEMBER APOSTCOLAKI S:  Because the guys who

do the work nmay not appreciate it.

MR. KEMPER: Well, | believe and Steve
will cover this in nore detail during his portion of
the presentation, but our risk elenent, | think,

addresses that or attenpts to address that as one
total system One concentric system if you will.
You can't really separate the software fromthe
hardware. You have to treat it as a single system
MEMBER APOSTOLAKI'S: | noticed al so at the

subconmi ttee neetings, if one reads the plan wthout
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tal king to anybody, one gets a certain inpression as
to what the authors had in mnd, but then when one
talks to you, that there is really a nmuch better
pi cture, okay?

You gentl enen have thought through a | ot
of these issues, but a lot of that thinking is not in
the plan and maybe you can try, if you have anot her
chance to go over it, to make it reflect this kind of
thinking. | don't recall a single case, but we asked
t he question and you didn't have an answer, but if you
go to the plan, it's not always there.

MR. ARNDT: Fair enough. Thank you.

MEMBER APCSTCOLAKI S:  (Okay, let's nobve on.

MR. KEMPER: Also a nenber of our staff,
M ke Waternman, did a study that eval uated sone
potential common node failures that have occurred in
systens that are currently licensed in the U S. over
t he past 10 years. And he produced a report, 20 sone
odd different events that represent software failures
whi ch coul d be construed to becone node fail ures under
certain plant conditions and it includes things like
t he nost recent Pal o Verde Core Protection Cal cul ator
sof tware bug you all probably heard about that. Pal o
Verde nodified their RPS software to allow a failed

sensor input signal to be ignored and maintain the
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value of the last good signal. The licensee didn't
ask for that, so I've been led to believe, but it
happened. 1In fact, it mssed the |licensee's review
and it was only discovered during a nmaintenance
activity. Operations was made aware of it. They
decl ared all four channels inoperable conservatively
and resulted in a plant shutdown.

Al so, there was a soft testing bug in the
software for the Turkey Point |oad sequencers. They
were upgraded to a digital system about 10 years ago
and the system has a self-testing routine that is
invoked quite a bit, but it's supposed to be
interrupted when a real signal cones in. As it turns
out, due to a bug, the real signal could not interrupt
the self-testing routine and therefore when called
upon, the system woul dn't properly actuate.

So these are just exanples --

CHAl RMAN WALLIS: So this gets to ny
original question. What they're tal king about here is
gi ving sonme advice on the practice of how you detect
false and so on in a plant.

MR. KEMPER  Yes.

CHAI RMVAN WALLIS: That's very different
from sone acadenic doing a study on digital system

faults. That could be very esoteric.
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MEMBER APCSTCOLAKI S:  Maybe you need bot h.

CHAI RVAN WALLI' S: Maybe we need bot h.

MEMBER APOSTOLAKI'S:  The field is so new.

CHAI RVAN WALLI'S: W need sone structure,
intellectual structure com ng fromacaden a, but we've
got to get down to the plant |evel

MEMBER APOSTOLAKI S Exactly. Just out of
curiosity, is it really a problemfor a regulator to
say anecdotal evidence? |If there is some suspicion
shoul dn't you get the damm evi dence?

(Laughter.)

MR. KEMPER. Wl |, we chose that word just
to say we haven't -- this is not a report that we
intend to issue. W haven't spent a great anount of
time putting this is in a format that we typically
woul d i ssue to the public.

MEMBER APOSTOLAKIS:  But you do what
happened t here?

MR. KEMPER: Ch yeah, we're very sure of
the details that are in this table here.

MEMBER APOSTCLAKI S:  Anecdot al evi dence.

MR. KEMPER. |'ve got a copy of the table
i f anybody wants to take a | ook at it here.

MR WATERVMAN:  This is M ke Waterman from

Research. That isn't really a report. | was just
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curious about well how many comon node fail ures have
we had since say |ike 1990 or 1991, so | sinply did a
key word search onit. | think | started with digital
systens or sonething |i ke that, sonething sinple. And
| thought well, 1'Il get a couple here and then I|'|
have to refineit. And | found over 20 events just on
that one key word and | was just building up a table
for nyself, if youwl!ll. It wasn't issued as a report
or anything like that, just for ny own reference. But
| was kind of surprised by how nany events have
actually happened. Wen | went back sort of
remenbering all the different things and started
adding them up nentally, | thought, yeah, | guess
t here have been a lot.

It turns out just about all the digital
systens we've |icensed at one tinme or anot her have had
one problem or another occur in themand it's just
i ke hm maybe we ought to pay nore attention to this.

MEMBER APOSTOLAKI'S:  Yes, it's fine to do
that, but when you decide that on several occasions
there i s sonet hing going on, | presume you're going to
find out exactly what happened?

MR WATERMAN:. Ch sure, the |icensees
al ways do their root cause anal ysis.

MR. KEMPER: Most of these are the results
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of LER It's docunented. |It's on the record.

MR. WATERMAN.  Yes, these are LERs and
event reports and Part 21 noti ces.

MR. KEWMPER: It's just not our fornal
report that you can | ook and --

MEMBER APOSTOLAKI'S:  No, | under st and.

MR. KEMPER: But the bottomline here is
t hese operational events invol ving failures of digital
| &C equi pnment indicates why this research is so
extrenely inportant. It's really critical that we
under stand how t hese systens behave and that we have
obj ective perfornance criteria to reviewin |licensee
syst ens.

So al | these things pronpted a devel opnent
of digital safety systemresearch plan. In 1997, a
Nati onal Acadeny of Science's report "Digital
| mpl ementation and Control Systems in Nuclear Power
Plants”" was reviewed. The Committee identified a
nunber of key areas that shoul d be expl ored, including
systemaspects of digital instrumentation and contr ol
technol ogy, software quality assurance, common node
software failure potential, safety and reliability
assessnent nethods, human factors and human machi ne
i nterfaces and dedi cation in comercial off-the-shelf

har dwar e
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I n devel opi ng the previous research pl an,
the '01 to '04 plan, we research reviewed the NAS
report recomendati ons and al so | &C vendor - devel opnent
efforts at the time and determ ned that the key areas
for research really were in four areas: systens
aspects of digital technology, software quality
assurance, risk assessnment of digital |I&C systens and
energi ng |1 & technol ogy and applications.

CHAI RVAN WALLI'S:  And these four areas of
research were actually carried out?

MR. KEMPER: They are in progress.

CHAl RMAN WALLI'S: I n progress?

MR. KEMPER: Yes. W haven't conpleted
them A research plan is a living docunent, if you
will.

CHAI RVAN WALLI S:  \Whenever our review a
research program | want to know -- | usually | ook at
t he success of the previous one in order to eval uate
nmy opinion of the second one.

MR. KEMPER R ght.

CHAI RVAN WALLIS: | don't want to get into
that, except your witten docunent gave ne no clue as
t o whet her or not the previ ous work was successful and
where it was | eading and all that kind of stuff.

MR. KEMPER: That's a good point. that
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was poi nted out al so by the subconmittee and we i ntend
to add a section to the research report that indicates
t he conpl et ed wor k.

MEMBER APOSTOLAKI S:  Speaking of that,
what is the plan? Are you planning to revise this
docunent any time soon?

MR. KEMPER: Qur plan is basically we're
still looking at what came out of our |ast
subconmi ttee neeting and any actionable itens that
came out of there we'll include that into the plan as
qui ckly as we can and then we're hoping to wait until
this Commttee provides their letter to the
Comm ssi on, excuse nme, to the EDO and then we will
i ssue that docunment under Carl Paperiello's signature
to the other office directors with a copy to the
Commi ssion. That's the plan. And we intend to do
that by the end of this year.

MEMBER APOSTOLAKIS:  So that will be it?

MR KEMPER: That will be it.

MEMBER APOSTOLAKI S:  That's again for sone
period of time?

MR. KEMPER: Wl |, the plan is after that,
| hope to update this on an annual basis. Rather than
wai ti ng anot her five years because it's such a dynam c

world we live in. Things are going to change quickly
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and so it nakes nore sense to ne to update this on a
shorter period.

MEMBER APOSTOLAKI S:  Surely though sone of
the tasks of the previous plan will be conpl eted soon
and may have been conpl eted al ready.

MR. KEMPER: That's right, they have been.
For exanple, the Lightning Task. W talked to you al
about that at the last conmttee neeting.

MEMBER APOSTOLAKI S:  Yes.

MR. KEMPER. Many of the system --
research on the systemaspects of digital systens are
bei ng conpl et ed.

MEMBER APOSTOLAKI S:  And you said earlier
you plan to have relatively frequently interactions
with the subconm ttee?

MR. KEMPER R ght.

MEMBER APOSTCOLAKIS: | think this is an
important topic, as we said earlier. It's fairly new
W all are really learning in various degrees, of
course, and especially in sone key areas, | woul d urge
you to cone to us before you have a conpl et ed product.

MR. KEMPER:  Ckay.

MEMBER APCSTOLAKI S:  While your work is in
progress, you have sone ideas how to proceed and |

think it would be useful to inform us and maybe get
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sone feedback

MR. KEMPER: Absolutely. That's precisely
what we would |ike to do.

So i n devel opi ng the newresearch pl an, we
continue the prograns that are i n progress and refocus
the outcone of the research projects to provide
i mproved technical guidance for review of digita
systens, to provide technical support in areas where
program offices need to inprove acceptance criteria
and devel op assessnment tools and nethodol ogies to
i nprove the reviews.

| nput to the plan was solicited from NRR
programoffices, NRR NSIR and NVBS. The draft plan
was sent to those offices and thoroughly vetted with
the technical folks in the three offices and coments
have been incorporated. |In fact, we held numerous
neetings with the programoffices to dispositiontheir
coment s.

W also presented the results of these
reviews in coment resolutions to the ACRS | &C
subconmi ttee during the June neeting.

And as | said, the research plan has been
reviewed by the subcomittee and conments are being
i ncor por at ed.

So in the final analysis, we believe this
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plan provides a flexible, adaptable framework for
identifying NRR, NMSS and NSIR research initiatives
needed to neet the challenge of licensing digital |&C
systens for safety-related applications at nuclear
facilities.

The research planis structured to include
t he nost i nportant areas needed to support the program
office. W have six prograns identified in the plan.
Four of themare carry overs fromthe previous plan
with two new areas.

CHAl RMVANWALLI S:  There's sonething really
wong with your previous slide. A framework for
identifying NRR, NVSS and NSIR research initiatives?
| don't understand that at all. You identify needs of
t hose people and then you construct initiatives to
neet them | don't understand how this franework

identifies those folks' research. This is your

research.
MR. KEMPER: This research program --
CHAI RMVAN WALLI S:  Framework for carrying
out research to neet the needs of those people. It

doesn't make sense, that sentence.
MR. KEMPER: The pl an provides a flexible,
adapt abl e f ramewor k for i dentifying research

initiatives needed to neet the chal | enges of the other
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program offices in licensing digital |&C systens.
That's what we're trying to say. In other words,
they' re our custoners.

CHAI RVAN WALLIS: You'll put it right,
okay.

MR. KEMPER: This plan is driven by the
regul atory use of the products.

CHAI RVAN WALLI'S: | hope so.

MR. KEMPER: It's not research just for
t he sake of research

So the plan is structured, as | say, it
has six programs. Four of themare carry overs,
al t hough there's new el enents associ ated with each of
those four areas and we have two new elenents,
security aspects of digital systens and advanced
nucl ear power plant digital systens.

These si x prograns represent 27 research
projects at this point. W expect nore will be
produced as tinme goes on.

CHAI RVAN WALLI'S: Now anot her thing
mssed in all of this, you' ve got this very nice
soundi ng schenme, you're going to do all these things.
| had no awareness of the capability of the
prof essional world out there to deliver any of this

stuff. This could be just a pipe dream We'Ill put
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out this RFP, or whatever, and soneone will do the
work and magically the research product will appear.
My sense of the fieldis it isn't |[ikethat. This is
a rather beginning sort of field, particularly in
security aspects, that people are struggling to come
up with the right way to do things.

MEMBER APCSTOLAKI S: | nean, do you expect
the plan to say this research will be done at such and
such a pl ace?

CHAI RVAN WALLIS: There are sonme people
out there who are capable of doing it, otherw se, the
whol e thing is a dream

MEMBER APOSTCLAKI'S:  Well, how would the
plan reflect that?

CHAI RVAN WALLI'S: | think you m ght have
to say sonmething about the realism of the plan
sonewher e.

MEMBER APOCSTOLAKI S:  That's a different --

MR KEMPER: Well, if | could, the tasks
in the plan represent the needs of program offices.

CHAI RVAN WALLI'S: | understand that. That
makes sense there.

MR. KEMPER |If the expertise doesn't
exist, then we're going to have to work hard to try to

find where that expertise is or grow that experti se.
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CHAI RVAN WALLIS: Gowit, right.

MR. KEMPER: W thin academ a and - -

CHAI RVAN WALLIS: Is there anything you
can give us now? How far along are they in terns of
neeti ng these needs?

MR. ARNDT: It depends a little bit on the
particular area you're talking about and 1'l
highlight that a little bit when | talk about
particul ar research prograns.

To gi ve you the 30-second answer, in sone
areas you're entirely correct, we have sone real
chal l enges associated with the ability to actually
come up with enough specificity and techni ques and
nmet hods and acceptance to get there. In sone areas,
we're surprisingly far along. There's been a | ot of
work either in various corners of the world or in
various other safety critical applications that we
hope to borrow from

But as Bill nmentioned, the ideais to work
through those issues and inprove the current
regul atory process by providing the revi ew procedures
and the acceptance criteria. One of the biggest
chal l enges associated with this, a lot of these
technol ogies, is you can look at it, but frequently

there's not the definitive acceptance criteria. How
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good i s good enough?

CHAI RMAN WALLIS: So there nay be sone
areas where you sinply figure out what you need to do
in the next plan?

MR, ARNDT: Yes.

CHAI RVAN WALLIS: In order to get these
research products that you want. | don't knowif it's
going to be all delivered at the end of this program

MR. ARNDT: Right, and we'll highlight
t hat issue.

MEMBER PONERS: Am | correct that you had
prepared sone fairly useful reviews of the field and
i ndeed have presented that before the Aneri can Nucl ear
Society to kind of assess the field in this area?

MR. ARNDT: |In several specific areas, one
of the parts of the task is sinply to understand the
state-of-the-art and to know which areas we want to
investigate further. The particular area that Dr.
Powers is talking about is in the risk area. One of
the areas we wanted to |l ook at is what is the state-
of -the-art? And we presented a paper in June at the
ANS neeting, but that's true in several of the other
areas as well. W have to understand where the state-
of-the-art is and whether or not it is sufficiently

wel |l known to convert to the state-of-the-practice.
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It'sreally fortunately or unfortunately, dependi ng on
your perspective of research, what we do i s we convert
the state-of-the-art to a practical docunment or a
practical procedure or practical set of acceptance
criteria for our regulatory counterparts to use.

MEMBER POAERS: | woul d just conment that
the paper in this particul ar area was excel |l ent and
t hought it was a real contribution nade to the Soci ety
to present this review of the state-of-the-art. And
solicit input fromthe Society menbers on what they
t hought. That represents what | think is a good
practice for the research programto share what their
thinking is on a subject.

MR KEMPER. | was going to say that's
very productive because as it turns out all of us in
the world are trying to solve the sane problens
because everybody in the world, in the nuclear world
anyway, is trying to deploy digital instrunentation
and control systems in their plant.

MEMBER APOSTCLAKI S:  Yes.

MR. KEMPER: So we're all grappling with
the sanme issue. So as a result of that there's a | ot
of information, a lot of energy being expounded
t hroughout the world. It really is productive for us

to do just what you said.
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VEMBER POVNERS: | think it's -- | know for

a fact the paper elicited lots of thinking and
di scussi on and you get free peer review there. It
maybe worth what you paid for it, but it's -- | may
you may get a real nugget there.

MR. KEMPER: Absol utely.

MEMBER APOSTOLAKIS: But just as an
exanpl e, tal ki ng about peer review, you don't seemto
nmention any peer review in the plan for individual
projects. Are you the only reviewers?

MR. KEMPER: Well, we have a peer-review
process within the Ofice of Research.

MEMBER APOCSTOLAKI S:  Ckay.

MR. KEMPER: That can be invoked any tine
we choose to do it. W do internal peer reviews
ourselves, but for exanple, Steven did a project,
started a project on software netrics where he call ed
upon a peer review by various industry experts, if you
will, inthis field and got formal input fromthemand
included that into the report itself, actually. W do
t hat when the need ari ses.

MEMBER APOSTOLAKI S: Do you renenber when
we had the presentation here sone tinme ago of work
t hat was done at the University of Maryland and at the

University of Virginia where the conmttee nenbers
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chal | enged several of the fundanmental assunptions of
the researchers who are, in ny view, seenmed to be
surprised that they were <challenged at such a
fundanment al | evel when they had used t hese approaches
for railways and so on and nobody could chall enge
t hem

Who is doing this challenging this tine
around? Is it you or the ACRS or sonebody el se?

MR. ARNDT: It depends on the particular
project and the particular |evel of know edge that
exists in the industry and the particular |evel of
controversy that exists, associated with particul ar
concepts. |In sone cases, we try and get that input
from know edgeable sources, including the ACRS
subcommi ttee, but also sources that are out there.
For exanpl e, one of the peer reviews we did drew from
menbers of the 1997 NAS Committee that were
knowl edgeable of both the general software, the
general digital reliability community. 1In the case of
the current digital systemreliability program we're
drawi ng from peopl e who are working digital system--
general reliability, but have sonme expertise in
digital systens, |ike sonme of the people at |daho,
sonme of the people like Nathan Smth, Siu, |I'msorry,

things |like that, who are both internal and external.
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It's a challenge because we have both
conflict of interest issues and the fact that these
areas in nost cases are very small set of people are
working in themand there's sone | evel of controversy
associated with it.

MEMBER APOSTOLAKI S: So what you're saying
is that there sonme peer review, but you just didn't
make it very formal in the plan?

MR. KEMPER: That's correct. And al so,
"1l be frank with you, that's why we're very excited
about your subcomm ttee's existence as well because
you all serve a lot of help for us, quite honestly, in
aski ng t hose questi ons and chal | engi ng t hose concepts.

MEMBER APOSTOLAKIS: 1'Il tell you,
flattery works with nme. Let's nove on.

(Laughter.)

MR. KEMPER  Okay, noving right al ong
here.

MEMBER RANSOM | woul d hope that you' ve
| ooked at Japan because 15 years ago when | visited
Japan with Ken Hanson on an assessnent ni ssion there,
the Japanese were at this stage, actually doing
research with digital systens for what they called
advanced nucl ear plants. So | woul d guess they have

gquite a bit of experience inthis area. | don't know,
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are you aware of that?

MR. KEMPER  Yes, yes, they do. Japan as
wel | as Korea is anot her, and Taiwan as well. Many of
the Asian nations are well along in a depl oynent of
digital controls.

MEMBER APOSTOLAKI S:  The Europeans have
done a | ot of work.

MR KEMPER: That's true. | didn't nean
to exclude the Europeans, but vyes, specifically,
you're right.

MEMBER POWAERS: Koreans seemto be
extrenely aggressive in funding the universities to do
particul ar studies and things like that.

|"msure Steve is very aware of it, just
his work for the ANS because we nearly al ways have a
session on that particular area.

MR KEMPER: That's correct.

MEMBER APOSTOLAKIS: | get a paper from
Korea just about every other week on digital systens.
They are extrenely active.

MR. KEMPER: Yes, they are very much so.

MEMBER APCSTCLAKI S: They don't have an
ACRS there, | don't think

(Laughter.)

CHAI RVAN WALLI S: Regardi ng peer review,
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| think you can expect the ACRS to give you a very
hi gh | evel review, but don't expect it to be the kind
of peer review you really need.

MEMBER APOSTOLAKI S:  The subcommittee gets
into fair detail

CHAI RVAN WALLIS: | think you need a peer
revi ew of experts inthe field and real experts in the
field.

MR. KEMPER: A fair conment, | appreciate
t hat .

MEMBER POAERS: | thought you said there
were no experts, only specialists.

CHAI RMVAN WALLIS: | didn't say that. |
don't know where you get that quote from

MEMBER APOSTOLAKIS:  From your |ong
record.

(Laughter.)

MEMBER POVWERS: You said everybody was
struggling with how to proceed here.

(Laughter.)

CHAI RVAN WALLI'S:  No, | was asking --

MEMBER APOSTOLAKIS: We're still on Slide

MR. KEMPER: Yes, |I'mtrying to nove on

here as quickly as | can.
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Inthe final anal ysis, the research plan's
broad base focusing on inproving traditional review
nmet hods for review ng existing digital technol ogies,
anal ysis of energing technol ogi es and eval uati on of
issues arising from the application of digital
technol ogy. Also the plan focuses on inproving the
assurance of digital 1&C system reliability which
conprises many systenms and conponents in the
mtigating systens and security cornerstones of the
react or oversight process.

So how do we prioritize these projects?
Vell, this is the plan here. Basically, the inputs
used to determine the priority of the research
i ncluded conpleting on-going work, program office
i nputs, and al so a bal ance between current regul atory
issues such as diversity and defense-in-depth
security; issues that are anticipated to be regul atory
issues in the short term such as field programuable
gate arrays, on-line nonitoring.

These are systens that are currently being
-- they're over the horizon. They're alnost right in
front of us. W expect themto be depl oyed here soon
and submtted for approval; and also followng
energing technologies that mght require future

licensing reviews. Smart transmtters are exanpl es.
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The projects also support the NRC
strategic plan, as indicated in Section 4 of the
research plan. Each program has strategi es supported
i ndi cated by themand as i ndicated in Section 4 of the
research plan, each project has a relative priority,
high, nmedium and low. These priorities were
deternmi ned based on operational experience, program
of fice request, such as user needs, and likely
application schedul e for the specific issue invol ved.

The proj ects have been schedul ed based on
avai |l abl e budget as well and resources. So we have a
certain budget in resource and a certai n nunber of |&C
engi neers and of course, that has to be a part of this
equation here. As a result, the research plan is very
useful in supporting the RES budgeting process.

That concludes nmy portion of t he
presentation. At this point I'"'mgoing to turn it over
to Steven t to provide an overview of the program
areas of the research plan.

MR. ARNDT: kay, this next part of the
presentation is just to give you an overvi ew of sone
of the projects that are in the program Wat we're
going to try and do is work through this part of the
presentation rather quickly, just to give you an

overvi ew of what we're doing, why we're doing it, how
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we came up with the particular prograns in there and
just a little bit of a flavor for what some of those
prograns are.

As Bill nentioned earlier, the programis
specifically designed to bal ance bet ween | ooki ng over
the horizon, trying to see what new t echnol ogi es are
avai |l abl e, what's going to happen. As we get nore and
nore information about the particular prograns, then
we can deci de whether or not we need to do specific
research programs to develop specific regulatory
gui dance.

Most of that work is in the emerging
t echnol ogi es applications programwhichis Section 3.5
of the plan. Those prograns will either be devel oped
and worked in that particular section or noved into
other parts of the program as they becone nore
speci fic user needs.

The other parts of the plan are organi zed
in a particular structure that just allows us to
under stand what we're doing and what we're trying to
solve and issues like that.

|"mgoing to go throughthis. It's not in
the order in which it's nobst convenient, 3.1, 3.2,
3.3. I'mgoing to go through it in a slightly

different order because we did not get to sone of
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t hese areas when we talked to themin May. So we
re-ordered it alittle bit to nake sure we get to the
i ssues that we didn't address at the May neeting.

VI CE CHAI RMAN SHACK: What fraction of
this work is sort of actually directed at specific
user needs?

MR KEMPER: If | could -- let's see. |I'm
going to have to take a guess here. | would say maybe
20 percent has existing user needs. The rest of it
was anticipatory research, although now that the
research pl an has been revi ewed and we' ve col | abor at ed
with our offices, we no |longer consider any of this
work as antici patory any nore, although there may not
be a specific user need nunmber driving that, if it's
an approved projects and research plan, we consider
that the same as a user need.

MR. ARNDT: The first area |I'mgoing to go
over fairly briefly is the security aspects of digital
systens. This is an area that if you go back to the
earlier research plan, we had a very snmall little
section and that was only added as part of ACRS
di scussions. Previously, this was an area that was
covered in the regulatory review process in various
areas of the standard review plan under sone of the

general design criteria, but we wanted to | ook
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generally at this issue to see if it was a nmjor
i ssue.

Qobviously, since 9/11, that has been
el evated both in the general agency concern and al so
inthe research concern of the plan. Attention is not
only to safety systens, but also non-safety systens
associated with security aspects within the plant:
security conputers, access control and also the
various risk-significance of non-safety system
appl i cati ons.

W' re al so | ooking at how security issues
are going to play out in the era of wupgrading to
digital systens. The increased use of digital
systens, particularly in safety systens, but al so non-
safety systens and security systens is an issue. The
current regulation consists of the particular rules
and regul ations that are already in part 50 and ot her
places in the regulation, as well as the specific
orders that were issued after 9/11.

W are in the process of supporting the
rul e maki ng associated with this in NSIR and that's
one part of this program but also we're |ooking at
the particular prograns that have been approved, and
will be put into licensing processes in the near

future to understand the cyber vulnerabilities.
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Just for your information, the color
codi ng schene that | have here is the bl ocks that are
inyelloware prograns that we pl an on doi ng, but have
not yet started. The blocks in green are the parts of
the plan that actually have on-going research. So
that gives you just a general feel for how nuch of
this is currently working and how nuch of it is going
to be --

MEMBER APOSTOLAKIS: So in future
presentations, perhaps it would help if you had an
extra box there with a different col or sayi ng work or
part of the work here has been conpleted to satisfy
Professor Wallis. Saying the previous plan for -- |
know security was not done. |In future, you can say
the previous tinme we sponsored this kind of research
and we have this product.

That woul d be very useful to everyone.

MR. ARNDT: kay, and in this case this
presentation is too high level to see that.

MEMBER APOSTCOLAKI S: | under stand.

MR. ARNDT: But there are certain projects
under this general programthat we have conpl eted and

VI CE CHAI RVAN SHACK: You can put a

progress bar.
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MR. ARNDT: Yes. W can find sone kind of

graphic to make it look a little bit nore apparent.

MEMBER APOSTCLAKI S: Hot red.

MR. ARNDT: Hot pink or sonething. As |
j ust nentioned under the previous program and as part
of the early part of this program we've conpleted
sone research in this area, both with under the
research plan by the Ofice of Research, as well as
some work that has been conducted by NSIR to | ook at
specific potential issues.

During the subcomrttee neeting, we went
into a fairly high level of detail, both in general
and in proprietary and safeguards information, so |
won't go into it in detail here, but the research we
did led us to the conclusion that additional work
needs to be done to nore clearly identify particul ar
i ssues that mght present challenges in new digita
systens, particularly in areas |i ke the protocol s that
are necessary, the comrunications that go on in
digital systenms, how you need to ensure that inproper
comuni cation is prohibited, things that are
associated with how do you deal with pernmanently
i nstal |l ed connections for naintenance and things |ike
that to reduce the likelihood that you could have a

cyber vulnerability.
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There's al so been a | ot of work associ at ed
wi t h understandi ng what the criteria should be. The
proj ects that are highlighted there, the power reactor
pi | ot study and the |licensee self-assessnent
net hodol ogy was work that was done with the industry
and NSIRto devel op a strategy for doing the anal ysi s.

However, this is fairly high Ileve
information. Details of what is an acceptable
net hodol ogy and what is an acceptable protocol and
what 1is acceptable conmunication architecture is
something that we're going to look at the future to
try and understand and what the characteristics of
t hese systens need to be to be acceptable.

One exanple of the work is the project
that we'll focus on, the specific issues associ ated
wi t h conmruni cati on protocol of assessnents, eval uating
saf ety/ nonsafety interconnections, evaluating internal
architecture of digital systens from the cyber
security standpoint. These systens were originally
designed to be interconnected and to be flexible and
to have the capability to acconplish the protection
and control function. The rules on which they were
desi gned under never really | ooked at the concept of
someone trying to hack into themas opposed to random

failures or failures like that.
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So we want to go back and look at it from
a different perspective and | ook at nuch nore detai
into nethodol ogy that various people mght use to
attack these systens and what the appropriate
nmet hodol ogies would be to design architectures to
prevent that and what the acceptance criteria would be
and the policy associated with those.

Next |'mgoing to go over again fairly
briefly the risk assessnent portion. This is an on-
going area of research, very active. W had at the
subconmi ttee neeting an extensive briefing by the EPRI
on their methodol ogy and their proposed nethodol ogy.
W tal ked extensively about some of the research that
we have on-goi ng, both the devel opnent of anal ysis of
what data there is out there, both nuclear data and
non- nucl ear data, as well as the prograns that we have
on-going to look at the issues that Professor
Apostol akis was nentioning earlier. Wat are the
net hods t hat are necessary, what | evel detail does the
nodel have to be, how do you integrate this into
current risk methodol ogi es?

To briefly sumari ze t he current
situation, there's a lot of interest in doing this
kind of work in the industry. There's a nunber of

reasons why that is being driven. Sone of the
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traditional deternministic analyses drives the
designers down a particular path that they would not
necessarily like to go. So they're interested in
under st andi ng and | ooki ng at whether or not risk-
informed or risk insights can get you to a different
desi gn concept.

EPRI has proposed a net hodol ogy. The NRC
is also | ooking at various nethodol ogi es.

MEMBER APOSTOLAKI S:  Have you reviewed the
EPRI et hodol ogy?

MR, ARNDT: Yes.

MEMBER APCSTOLAKIS: Do you have an
assessnent of it?

MR. ARNDT: Let ne be careful here. EPR
asked the Agency to do a revi ew of the topical report.
That is a specific regulatory act that | ooks at is it
acceptable or not. That has not been done. The
Agency has not done a formal review.

Now i f you use the small case "R' review,
have we reviewed what's in the docunent and assessed
what we |ike and what we don't |ike about their
proposed net hodol ogy, the answer is yes. And we did
that for two reasons. One, as an input to NRRto
determine if they're going to review it, if they

consider it to be acceptable for review, enough
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information, details and things |like that.

The ot her aspect was to look at is there
something in what they're doing that could be used in
our research programfor the Agency. W' ve done both
of those and there are certainly sone aspects of what
EPRI has proposed that we can integrate into our
research and we're doing that. However, we do have
some i ssues with the net hodol ogi es that they proposed
as well as sonme of the data that they've proposed.

MR KEMPER And the results of that
review has actually been docunmented and sent out to
EPRI .

MEMBER APOCSTOLAKIS: |1'd like to see that.
Can | see that?

MR, ARNDT:  Sure.

MEMBER APOSTOLAKI'S: It | ooked to ne like
it was just a sensitivity study.

MR. ARNDT: There are sone significant
information that needs to be |ooked at and gone
t hr ough.

W' ve al so | ooked at a nunber of other
t hings that have been proposed both in the nucl ear
i ndustry and the non-nuclear industry. That third
bullet there, there's a lack of generally accepted

nmet hodology to predict digital systens, failure
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probability 1is, of course, alnpbst a notherhood
statenent, but the converse to that is also true
There's a | ot of methodol ogi es out there with varying
| evel s of pedi gr ee and varyi ng | evel s of
i mpl enent ati on success that we're trying to use and
under stand and build on.

MEMBER APOSTOLAKIS: This is again an
exanpl e of when you really have to be careful with the
| anguage.

MR, ARNDT: Yes.

MEMBER APCSTCOLAKI S:  This again presunes
that there is such athing as a failure probability of
t he software.

MR, ARNDT: Yes.

MEMBER APCSTCOLAKIS:  You might say there
is a lack of generally accepted nethodology to
evaluate, to estimate the failure probability of a
systemthat has in it digital software.

MR. ARNDT: Right.

MEMBER APOSTOLAKIS: That's really the
correct way of saying it because after all, what we're
interested in is a system performance.

MR. ARNDT: Right.

MEMBER APCSTCLAKI S: This presunes again

there is such a thing as a failure probability of the
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sof t war e.

I f you recall, since you nmentioned it in
the National Acadeny report, there was a strong
di sagreenent anong the nmenbers as to what is the
appropriate way. So that is com ng back to you?

MR. ARNDT: Yes, and that is still an open
technical issue and | suspect it will be for the
foreseeable future. And really, the issue we have is
there currently does not, in our opinion, there
currently is not a sufficient |evel of acceptance to
use this in the regulatory process, but it is rapidly
comng to that, | think, in some areas technically,
but nore inportantly directly coming to that in the
regul atory process as |icensees want to use this. W
need one, either to have a good technical basis for
saying no, you can't; or two, have a good technical
basis for saying yes, you can, but if you do so you
have these |imtations on the use of this
i mpl enentation of risk-informed or risk insights in
di gital systens.

MEMBER APOSTOLAKIS:  As you know, what
makes this whole field very difficult is that it deals
with issues that are not dealt with in traditiona
reliability and risk assessnent.

MR ARNDT: Right.
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MEMBER APCSTCLAKI'S: Nanely, to design a

specific case analysis. And if you | ook at the PRA,
we never really say the probability that this thing
was manufactured incorrectly. W always assune it
starts correctly and then we have sone ti ne dependence
and so and that's what makes this extrenely difficult.
There are no net hods out there.

MR. ARNDT: And point of fact, it's even
nore conplicated than that because if you | ook at what
data we have, it's actually a rather conplicated
convol ution of specification issues, design issues,
mai nt enance issues, actual coding issues and other
things, sonme of which can be relatively straight
forwardly nodel ed, some of which can't and sone of
whi ch have different aspects to it.

The real issue is how nmuch of this can we
do and how much of it do we need to do. One of the
i ssues that has been raised several tines, including
in the subcommttee is, as nore and nore systens
include digital <controls and digital protection
systens, the plant PRAs, in essence, are becom ng
out dat ed, sinply because they're not trying to address
them not only for the digital systens thensel ves, but
of the enbedded controls in a lot of the other |arge

spi nning parts and val ves and things |like that.
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So t he research programi s desi gned as Dr.
Power s poi nted out, to | ook at the known capability of
avai | abl e nodel s, both academ c research | evel as wel |
as actual inpl enented nodel s in other technol ogi es and
what avail able technol ogies and data that are out
t here and use these net hodol ogi es to exam ne the nost
prom sing ones to see whether or not we can devel op
both regulatory guidance in this area, what's
necessary, what the I|imtations are, what the
specifics are, as well as internal check tools and
nmet hodol ogi es to exani ne the anal ysis oursel ves.

CHAI RVAN WALLI'S: Do you have an idea of
how adequate this information is that you' re going to
look at? Is it very sparse or is there a huge anount
of it or is it of the right sort and that kind of
t hi ng?

MR. ARNDT: We've done several anal yses of
t he net hodol ogi es, both |l ooking fromthe traditional
-- if we were to do this in a traditional PRA using
tradi tional nmethods, how would we do it and what are
the limtations.

W' ve al so | ooked at it fromthe opposite
way, saying all right, if you take the nost
sophi sticated nethods that have been proposed, the

nmost exotic stuff that's out there in the research
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area, what are the ones that one, been used --

CHAI RVAN WALLI'S: | was tal king about the
data rather than nethod. |Is there a base -- in other
areas of research you say we don't have enough data,
so we have to do an experinment or we have to do
something. Are you at the point where you put all the
data in and you just have to analyze it or do you have
to create it sonehow?

MR. ARNDT: W have two issues with
respect to data. W don't have a whole | ot of data.
There's two reasons for that. One, the systens have
not been deployed all that |long and two, nany cases
detail ed root cause analysis is not done. The card
doesn't work, throw it over your shoul der, put a new
card in.

The other part of it is even if you have
t he data, you have to structure in such a way that you
can actually use it. That is in some ways an even
worse problem than the lack of data itself because
some of the data anal ysis you can steal from other
i ndustries and you can build up data sources from
cards and conponents and ot her things. The problemis
t he nodel s frequently don't have t he sophi sticationto
get down to the point where you can use that built up

data and you can't structure the data bases in such a
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way that they support the nodels that we have.

So we're trying to do -- attack this on a
nunber of areas. W have a couple of on-going data
anal yses and data-gathering projects. One is the
| nt ernati onal Database Programthat's run out of OECD
which is the Conputer System Inportant to Safety
dat abase, the COWSIS database which is gathering
nucl ear plant-specific data. Another is the on-going
work we have at Brookhaven National Lab to gather
generic conponent-type data.

Implicit in both of those is al so | ooking
at how do you structure this data and how do you put
it together in a rational way to deal with it. The
other part of that is in the analysis nethodol ogy,
we' re | ooki ng at how do you bui |l d experinents or tests
or how do you wite the analysis software or anal ysis
nmet hods to support testing information or analysis
information instead of conpletely doing it on data.
For exanple, if you want to understand how systens
fail, you can look at nutation testing, or fault
injection testing and things |ike that. Can you use
that data to predict what you' re actually going to get
inareliability kind of standpoint.

MEMBER APOSTCLAKI'S: But it seens to ne,

Steve, that one of the true tests of a proposed
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nmet hodol ogy is to take a piece of software, analyze
it, find the fault which then the designer of the
software adnmits it's a fault. Because just having
data, you know, | don't know you can al ways do things
and say well, ny nethodol ogy caught this. And that
was the first paper back in 1984, | think it was, in
a master's thesis when they took a piece of software
that was devel oped by Berkeley for one of their
rockets experiments and they just did a sinple 403
anal ysis and nmy goodness, they found an error.

W did the same thing at MT and the
desi gner was one of our guys. He finally admtted
that there was an error there. He would have divided
by zero under certain conditions, but his counter
argurment was that the probability that you woul d ever
need to do that was so snmall that it really didn't
matter.

| think that's a true test of a
nmet hodol ogy. Now of course, nobst of the tine you
don't find anything because these systens are tested
and revi ewed and so on, so is that proof that it's not
a good net hodol ogy? | don't know. It probably isn't
because if there is no error there, you're not going
to find it.

MR. ARNDT: One of the primary issues
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we're trying to deal with in the supporting anal ysis
part of the digital systemrisk area, as you know, you
can't just have a risk nodel with reliability. W
need sonething to support the reliability nunbers, be
it data analysis or whatever, is |ooking at those
parti cul ar net hodol ogi es and for exanple, one of the
nmet hodol ogies is fault injection testing and there's
been several exanples of them finding these kind of
i ssues. Another one is | ooking at state space
anal ysis methods. They're basically a much nore
sophi sticated software fault tree, to see if you can
gain that kind of information.

MEMBER APOSTCLAKIS: But we're still on
slide 17.

MR. ARNDT: Yes, I'mgoing to start
working on it. Let me just recap this quickly.

MEMBER APOSTOLAKI'S:  No, Dr. Kress

MEMBER KRESS: Eventually, you will want
to take a piece of software and associ ated hardware
and come up with -- you look at where it shows up in
an event tree, for exanple, where it's called upon to
do sonething to create sone change in the system and
what you want s the probability that this
sof t war e/ hardware conbination will or will not screw

up this event. You want to know, yes or no,
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probability.

That's how you would use it in a PRA

MR ARNDT: Right.

MEMBER KRESS: Now the starting is
starting fromthat is what your need is. | can see how
you can get a probability of a hardware failure.
That's just |ike other conponents, but you al so need
to add that probability that the software will fail
will fail to give the right output that would be
needed to create this event.

MR. ARNDT: That's correct.

MEMBER KRESS: This seens to ne |like you
ought to be able to take a simulator and you | ook at
t he exercise input space that this thing is going to
see during sequences, severe accident sequences and
you have uncertainties in that input space. You have
uncertainties in the nodels that create the evol ution
of the sequence, up to the point where the event is
t aken.

Now you coul d Monte Carl o sanple all that
uncertainty and your problemis with a simulator you
could actually look and see if there was a faulty
output, but that's not all of it because no matter
what you do, you're not going to sanple all of the

i nput space. But it seens to nme |ike you could make
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some judgnent |ike what fraction of the input space
did | sanple and the fraction | didn't sanple then you
could say -- let's assune that fraction has an error
init and that ratio gives you the probability. Now
is that one of your approaches?

MR ARNDT: That is, believe it or not, a
very sinplistic way of |ooking at some of the
nmet hodol ogi es that are out there.

MEMBER KRESS: (kay.

MR. ARNDT: And that's basically a concept
of what is known as coverage that is to say how nuch
of the nodel did you | ook at and you can nake certain
predi ctions on the amount of reliability or the bound
of the reliability based on how nuch of the --

MEMBER KRESS: So that is one of the
net hods you' re investigating?

MR. ARNDT: Yes. |It's actually alittle
bit nore conplicated than that, but | won't go into
t hat .

MEMBER KRESS: | was sinplifying it, but
| just now thought of it.

MR. ARNDT: The other issue really is how
do these things interact with the rest of the PRA?

MEMBER KRESS: Yes.

MR. ARNDT: And that's really a mmjor
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chal | enge and when we tal k about devel opi hg and
testing nethods, we're | ooking at how do you not only
devel op t he nmet hods, but how do you integrate it with
the real PRA and that's very chall enging because of
the relative sophistication of traditional PRAs and
what's necessary here.

But what we're tryingto dois as the | ast
bullets tal k about is pilots and net hods come up with
i ssues and as Prof essor Apostol akis nentioned earlier,
one of the big issues is to make a determ nation of
what |evel nodeling is necessary for what kinds of
syst ens.

At t he risk of truncating this
prematurely, | really have to go on

Another major area is software quality
assurance and this is primarily an issue associ ated
wi th how do we do our job of assessing the software in
ternms of the actual assessnent nethodol ogi es, as well
as how do you credit the various internal processes of
the software and the hardware such as self-testing
net hods and things |ike that.

As Prof essor Wl lis nmentionedearlier, one
of the big issues is there's a |lot of stuff out there
t hat has been done in the theoretical area, but very

little of that is found practical application in
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reviews. The way we currently reviewis we | ook at
the systemin the software specifications. W |ook at
t he devel opnment process. And we do sone audits and
thread analysis of the software products, the
specification, the test plans, the coding and things
like that.

The problemis, of course, that this can
never be conpl ete because of the conplexity of these
systens. It's very time consuming. It requires a
high level of skill for the reviewers, not only the
actual software anal ysis net hodol ogi es, but al so how
this thing is going to be used in the plant. And
that's not sonmething we find in every individual. As
a matter of fact, we have a very limted set of people
who can do that.

And i n nost cases, acceptance criteriais
not quantitative. How nmany thread reviews do you have
to do to have a good understanding that vyou're
probably not going to have a problem It's not
sonmet hing that easily quantifiable.

The current state-of-the-art in software
system saf ety assessnent, there's a ot of different
net hodol ogi es t hat have been proposed and many of them
have been just esoteric | ab bench type things and sone

of them have been exercised in fairly sophisticated
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systens in the aviation business, the transportation

busi ness and i n NASA and ot her things. But the |evel

of detail for real tine safety critical applications

in the nuclear business in nbost cases is very |ow or

none. These include various software system anal ysi s
net hods, Markov analysis, dynam c flow nodeling and

things like that.

MEMBER APCSTCOLAKI S:  Anyway, the latter,
Tom has a lot of the elenents you nentioned.

MEMBER KRESS: Yes.

MR. ARNDT: Software metrics analysis, if
you |ook at how the system is built and how the
software i s devel oped and what particul ar things they
do, you can get a feel for are you getting all the
bugs out? Are you testing it properly? Have you
added bugs during the systen? You can understand in
a nore quantitative way how good the software is
likely to be.

There's a nunber of formal nethods
anal yses which is basically the concept of forma
proving of the software coding. This was sonething
t hat was very, very popul ar about 10 to 15 years ago,
fell out of favor because of the limtations
associated with it. There are a |ot of things you

can't do very well wth formal proof nmethods,
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particularly in sequential tine systens. That is
starting to beconme a big deal now again, particularly
in Europe. EDF has a mmjor programin this area.

You can learn a |lot and add a | ot of
addi tional insights by | ooking at fornmal provers, and
then various testing techniques, data flow testing,
mutation testing, fault injection testing. Sone
nucl ear i ndustry vendors are starting to | ook at these
kinds of techniques to not only understand what
they're goi ng to find, but t he pot enti al
vul nerabilities for particul ar places inthe software.

CHAI RMAN WALLI'S:  You have to nobve on
You're putting a fault in, unless you find a fault
that's already there. So a fault to catch a fault
doesn't sound quite right. Can you explain that to
me?

MR. ARNDT: There's a whol e theory behind
it. 1'd be happy to do that.

The research in this area is basically
focused on | ooking at the various nethods and seeing
whet her or not there's any short-termapplications to
t hese net hodol ogi es that coul d be used to i nprove the
revi ew process.

We're currently | ooking at three of these

areas: fault injection testing, the formal nmethods
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anal ysis and the software netrics. And the idea again
is to find ways to inprove the criteria and the
procedures that we use to make it nore reliable and

i ncrease the probability that we're going to find
things, if they're there, or understand the structure
of the software better, so we can nake a nore
guantitative consistent judgment of the software.

And that's basically what this slide says.

MEMBER APOSTOLAKIS: Do you really need to
address this issue?

MR. ARNDT: Say agai n?

MEMBER APOSTOLAKIS: Do you need to
address the system aspects? Maybe you can go to the
energi ng digital technol ogy?

CHAI RMVAN WALLIS: | think you' ve got to
junp ahead. There's an awful | ot of naterial.

MR. ARNDT: kay, |'Il give you the two
second version. There's a nunber of different
projects in this area. The only one we're currently
working on is the environnental stressors, however,
there's a nunber of issues, particularly the defense-
i n-depth and diversity issues that we need to work on
proactively. So that will be the next one that we
start.

In the energing technol ogi es area, these
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are the things that are over the horizon that we're
trying to get smart about so we know whet her or not we
need to do nore detail ed anal ysis.

VI CE CHAI RVAN SHACK: What is the tine
scale for starting these areas where you haven't --
we' ve seen an awful |ot of yell ow boxes here.

MR. KEMPER: That's laid out in actually
Section 4 of the plan. W have schedul ed first
guarter |ike FYO7, FY08, that sort of thing.

MR. ARNDT: To be in this plan it has to
at least start within the tinme frane of 05 to 09, so
it's anywhere from going on now which is a green box
to starting in 07, 08 or 09.

MR. KEMPER  And obviously, these tine
lines will change. As priorities change, new projects
come up and resources change as wel | .

MR. ARNDT: Basically, as the owners and
the |icensees and things continue to i nprove, we need
to keep an eye on what's going on. W have both the
specific projects. W also have a catch-all project
that specifically goes out every two or three years
and | ooks at the wide variety of what's going on in
the digital system industry and |ooks at specific
things that mght work their way into specific

applications. For exanple, we did the first one about
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three years ago and one of the things that it
hi ghli ghted was field programmabl e gate arrays which
is now part of the research program

So the on-going projects include the
energing technology evaluations which | j ust
nenti oned, the on-line nonitoring which is sonething
that we expect an actual application |ater this year
and getting smart about tonorrow s technol ogy.

This is just a basic overview of field
programuabl e gate arrays which is starting to becone
a very bigissue, as | nentioned earlier. 1It's one of
the areas that EPRI -- |I'm sorry, EDF is |ooking at
very highly. Toshiba is also |ooking at this very
highly. So it's something that we expect to have to
deal with very soon and the big issue there is these
t hings shift the conplexity that m ght otherw se be in
software to hardware designs and the tools that are
necessary to design the hardware. And that's
somet hi ng t hat our reviewprocess really aren't geared
t owar d.

MR. KEMPER: Now t hese FPGAs appear to be
t he next generation, if you will, of conputer control
systens and the benefit is that it has a way of
elimnating software reliability issues. It's hard

program |ike a sea of gates that a programwants and
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once t hat happens, you don't have to consi der software
failures if you wll.

MR. ARNDT: W gave a |last area which is
t he advanced nuclear power plant digital systens.
This was originally put inthe plan to be a catch-al
for that research we're going to need to do to support
the kind of advanced control roons and advanced
digital systens we expect to see in the next
generation of reactors.

MEMBER APOCSTOLAKIS:  Shoul dn't one of
these at | east be green? | nmean we're already in the
process of review ng the ESBWR

MR. KEMPER:  You would think --

MEMBER APCSTCOLAKI S:  Can you help us with
t hat ?

MR. KEMPER: You would think that they
woul d be.

MEMBER APCSTOLAKIS: |'m sorry?

MR. KEMPER  You would think so, but as it
turns out, each one has a different story. The AP
1000 design, for exanple, has already been certifi ed.
ESBWR, we've been told by the vendor that they intend
to use the ABWR process control system for that
design. ACR 700, we don't have a design certification

on the table yet. And pebble bed is too far out into
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the future to know really what's going on.

EPR i s probably the next best hope we've
got of really getting neaningful process controls,
research work started on that.

MEMBER APOCSTOLAKI S: But your research
here is participatory so you should start sonething
before the EPR cones --

MR. ARNDT: Yes. W're in a bit of a bind
ri ght now because the designers and the vendors are
telling us that they're planning on using current
generation technology in these plants. At the sane
time, our gut feel says this is a first time we're
going to have an opportunity to design a new gl ass
cockpit time of systemand we woul d real |l y expect them
to use the newtechnol ogy that's becom ng avail able to
themto do nore sophisticated protection and contr ol
syst ens.

So our kind of gut feel is telling us one
thing and the vendors are telling us sonething el se.
So we're in a bit of a box here.

EPRis certainly going to be using sone of
the things they' ve | earned fromthe N4 reactor
devel opnent as well as sone of the things that they' ve
|earned from their application of their standard

platform which is the Teleperm platformin Europe.
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But we haven't really got any insight on that.

MEMBER APOSTOLAKIS: Well, the PRA
subconmittee is supposed to review the PRA of the
ASBWR and | understand we're going to have a probl em
with the digital part.

MR. KEMPER: Very likely.

MEMBER APOSTOLAKI S:  That is a user need.
W're not a user, are we?

MR. KEMPER: You coul d be.

MEMBER KRESS: Let us know where we can
hel p.

MR. KEMPER:  Accuser.

(Laughter.)

MR. ARNDT: The areas, dependi ng upon what
actually cones in, we hope to |look at, things |ike
nore wuse of artificial intelligence, autononous
controls and new instruments and things |like that.
And because of that, we've broken the research into
instrunents controls and risk issues associated with
-- like you just nmentioned, but we currently don't
have a research plan in these areas.

So what we plan on doing is basically
watch this area and trying to build into these
progr ans.

At this point, 1'mgoing to summari ze and
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turn it back over to George. W've developed this
pl an based on what we've | earned over the |ast few
years the research of the previous plan. It's based
on a broad program nore consistent processes for
regul ating the applications. W particularly designed
the programto | ook at bringing the technology into
revi ew gui dance and acceptance criteria. W |ook
forward to working wth ACRS not only the

i npl enentation of the plan, but also the particul ar
research areas as Prof essor Apostol aki s has nenti oned.
W want to come back and vet sonme of these things,
both as they cone to conclusion, but also as
intermedi ate m | estones are achieved. And we al so
want to have the ACRS provide us i nput on how the plan
can be better.

MEMBER APCSTOLAKIS: In fact, that's a
very inportant point and nmaybe we can have a neeting
or maybe nmeet with M. Thornsbury to give us sone i dea
of what you see in the next year or two, where you
woul d seem sone subconmi ttee nmeetings or whatever.

MR. ARNDT: Ckay.

MEMBER  APCSTOLAKIS: It's really
important. This is a very new area for everyone, so
we should try to do it the way we did the Regul atory

Gui de 1174.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

70
MR. KEMPER: Right, there you go.

MVEMBER APOSTOLAKI'S:  And the participatory
node.

MR. KEMPER  Yes.

MR. ARNDT: Absol utely.

MEMBER APOSTOLAKI S: Any questions for the
gentl emen presenters?

CHAIl RMAN WALLIS: It seens to ne you're
going to have very carefully nonitor the work. W
find some exanpl es in other areas which are nmuch nore
di mensional and a contractor has gone off and done
something and fields a report and it's a bad report.
Vell, it doesn't have to be a bad report. If it's
properly nonitored along the way, it's going to be
caught early. And | think particularly in this area
where | think you can take all kinds of paths, really
cl ose to what they're doing and hel p steer them G ve
t hem enough freedomof thought, of course, but not |et
themgo of f and produce somret hi ng which isn't what you
need.

MR. KEMPER: That's a very high priority
of ours, quite honestly. [It's a point very well made.

MEMBER APOSTOLAKI S: M. Thadani will say
a few words.

MR. THADANI: Yes. Early on in the review

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

71

of fuel reactor designs, the staff had utilized a
desi gn acceptance criteria process approach to approve
di gi tal - based systens such as protection systemand so
on. The notivation then certainly was that these
reactors probably are not going to conme on line for 15
to 20 years and the technology will have advanced
significantly. And so there was a sense that perhaps
we don't need to expend a | ot of energy on this issue.

However, the environment seenms to have
changed. I'ma little bit surprised that you said
that there's no research going on in terns of new
reactors, given the people are tal ki ng about comng in
with COLs in a couple of years. That surprises ne
gquite a bit.

W' r e usi ng an approach t hat was concei ved
probably 10 years ago.

MR. KEMPER. You're right. | find it hard
to believe that a vendor will propose a brand-new
advanced design with 10-year-old process control
t echnol ogy, but that's -- when we engaged them that's
what we' ve been told on a couple of occasions.

MEMBER APCSTCOLAKIS: That's certainly an
i ssue that needs further exploration.

CHAI RVAN WALLI' S:  One reason they m ght do

that is because they don't have to review anything
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that's nore nodern, on a scale that you woul dn't know
how to revi ew anything nore nodern. Therefore, they
would be very conservative in their choice of
equi pnent. So there's this problemof how far do you
have to stay ahead of the vendors or you' d have to
anticipate or do you have to just follow themall of
the tinme.

MR CAIRAMAZ: This is Matt Cairamaz, NRR
W were using the sane process that we used for the
advanced reactors back in 1999 for these new advance
reactors al so because for exanple, the EPRis going to
be using the Teleperm XS platform which we already
approved. And the AP 1000 and the COMMON Q pl atform
whi ch we approved. And the |atest |EEE standard on
the acceptance criteria for digital systens is we're
going to issue the Reg. Guide 1.1.2 which has been
t hrough the ACRS al r eady.

MEMBER APCSTCOLAKI S: Wi ch again, brings
up the perennial problem Since NRR can nake all
t hese deci sions and be happy, why do we need this?
W're going to go back to 1999? So if we're happy
with what we did in 1999, there is no reason to do any
of this.

Matt, it's not just your problem

MR. CAl RAMAZ: One of the user needs that
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we did, we did request our researchers to keep an eye
for the advance technology that we used in nucl ear
pl ants and cone up with guidance for us to revi ew and
that's what this is about.

MEMBER APOSTOLAKI S:  Any ot her conmments or
guestions to the presenters, the staff?

MR, KEMPER | noticed Mke Mayfield
joined us. Mke, did you want to rmake any coments?

MEMBER APOSTOLAKIS: Do you have any
guestions to the presenters, M ke?

(Laughter.)

MEMBER APOSTOLAKI S: You had your question
in the past already.

MR. MAYFI ELD: When you put it that way,
| guess the one point that NRR wanted to nmake and |
was hoping to be able to sit next to Rich when we were
making it, a couple of tinmes the staff has been before
the Conmittee and there plainly were di sagreenents and
di ff erences of opinion.

Over the |l ast fewnonths we, both offices,
have worked hard, staff and both offices have worked
hard to communicate better, to work through areas
where there was m sunder st andi ng.

We're not 100 percent there, but we're a

| ong ways further down that road than we were four or
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five nonths ago and | think that's a tribute actually

to the staff on both sides, fromboth offices to have

gone into an open dial ogue and have gotten us to a
poi nt where there is very strong agreenent, not

conpl ete, but strong agreenent on the vast majority of

the work. So | think that's sonething that |'ve been
very happy to see. | think Richis simlarly pleased
with the progress we've nade.

MEMBER APCSTOLAKIS: | amvery pleased to
hear that too.

Ckay, thank you very nmuch, gentlenen.
This was very informative as usual and we will try to
get your letter by the end of tonorrow.

MR. KEMPER: Thank you very mnuch.

MEMBER APOSTOLAKI S: M. Chairman, back to
you.

CHAI RVAN WALLIS: George, you'd made it
al nost exactly on tine. Congratulations. W'IlIl take
a break until 10:15.

(Wher eupon, the foregoing matter went off
the record at 10: 00 a.m and went back on the record
at 10:17 a.m)

MEMBER DENNI NG Thank you.

W are now going to hear fromthe staff

regardi ng their recomendations to withdraw the draft
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final rule regarding post fire operator manual
actions.

In addition, M. Alex Marion of Nuclear
Energy Institute has requested five mnutes to share
the NEI perspective after the staff's presentation.

The ACRS has previously reviewed this
subj ect during a fire protection subcomrittee neeting
in Cctober of 2004. And then a full committee
neeting, the 517th full commttee neeting i n Novenber
of 2004.

Inaletter dated Novenber 19th, 2004, the
ACRS reconmended that the staff proposed rul e on post
fire operator manual actions be published for public
comment. There were 14 sets of conments that were
recei ved.

After reviewi ng the public coments, the
staff concluded that the rule would not result in a
reduction in exenption requests and deci ded that the
draft rule should be wthdrawn. And that's what
they're for with us today is to discuss that.

The principle issue that is involved is
the requirement for automatic fire suppressi on systens
as a prerequisite for the acceptability of manual
actions regardless of fire hazard in the area. And |

think that what faces us today is the decision as to
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whet her to accept the recommendati on for wit hdrawal or
whet her to nake a reconmendation that the staff try to
work a little bit harder to cone to accommodati on on
a rule that would work.

And | think Senil Weerakkody, Chief of the
Fire Protection Branch, will start off the di scussion.

MR  WEERAKKCDY: Yes. |'m Seni
Weer akkody, Chief of the Fire Protection Branch.

Al ex, could you go to Slide No. 2 pl ease?
What |'m here for is first | want to introduce Al ex
Klein. He's in ny branch. He has been | eading the
manual action rul enmaking effort for the |ast two
years. So he's going to be providing you the
presentation as to what public comrents we got and why
we chose to namke the reconmendation after review ng
t he public comrents.

Then Dave Diec -- he's fromthe Rul emaki ng
Branch. He's been the rulemaking | ead for the manual
action rule.

The purpose of today's neeting is to
informthe ACRS as to why after reviewing the public
cooment we are planning to recommend to the
Comm ssioners that we wthdraw the nanual action
rul emaki ng. And our objective is to get your

endorsenent for that action.
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Wth that, 1'mgoing to hand over to Dave.

MEMBER APOSTOLAKIS:  So that's it? You're
just withdrawi ng? No plans for anything el se?

CHAI RVAN WALLI' S: That surprise ne. |
nmean there was a problemthat the rul e addressed. Are
you just sinply going to forget it?

MR VEERAKKCDY: No, there are -- we have
a closure plan.

CHAI RVAN WALLI'S:  You have an alternative
pl an?

MR, VEERAKKCDY: Yes.

CHAI RVAN WALLIS: Are you going to tell us
anyt hi ng about that?

MR, WEERAKKODY: Yes, we can.

CHAI RVAN WALLI S:  Ch, okay.

MR, VEEERAKKCDY: | don't know whether this
was part of our presentation but we have a closure
plan in terns of bringing the whole issue to a
concl usion through enforcenment. And if you need, we
can go into details of that. W prepared the
presentation nore focused on the detection and
suppressi on i ssue.

MEMBER DENNING. | don't think we'll have
togointothat in detail but we definitely would |ike

to hear at a high level what that plan is.
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MR. WEERAKKODY: W could do that.

MR. DIEC. Thank you. Thank you, Senil.

| guess | don't have to introduce nyself
again. Let ne go directly into the background of the
issue a little bit.

Back i n Novenber of 2004, we cane forward
and presented our proposed rule to the commttee and
asked for endorsenent to have the proposal published
for public comrent.

Shortly after that, we received the
endorsenent letter from the conmttee, you know,
agreeing with our recommendation to publish the rule
for public coments. Also in that letter one of the
conmmittee nmenbers did raise a nunber of issues of
which Alex will discuss in detail regarding the role
of the suppression system and risk infornmed,
per f or mance- based opportunities.

Wt he staff published a rule back in March
2005 with the comment period ending in My 2005.
During the opening comrent period, the staff held a
Cat egory 3 public neeting to discuss the issue
regar di ng about what the rul e neans and clarify to our
best opportunity to nake the rul e nore transparent and
al so receive a nunber of coments and feedback from

the industry early in the process regardi ng about
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their position about the proposed rule.

And the comment fromthe industry echoed
nostly of which the ACRS nenber raised about the --
they wote up a suppression system And in Septenber
of this year, we also had a Category 2 neeting to
convey to the public and stakehol ders of our proposed
recommendation to the Commission to wthdraw the
operating manual action rul emaki ng.

MEMBER APOSTOLAKI S:  What category is the
Cat egory 2? Can you expl ai n?

MR. DIEC. Category 3 is pretty nmuch an
interactive neeting of which we nmake nore availability
to ourselves to answer questions with the public
i nvol venent. Category 2 basically allows us an
opportunity to present our case. And also affords the
public appropriate tinme to make their comment as wel | .
But not the interactive.

Qur next step is to consolidate all the
insights fromreview ng of the public conments after
May 2005 and devel oping our disposition to such
comments. Qur plan, of which you alluded to earlier,
is a policy paper that |ays out the staff proposed
recommendati on and direction noving forward.

Wth that, 1'"'mgoing to transfer over to

Alex. His presentation will go into greater detail.
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MR. KLEIN. Thank you. M/ nane is Al ex

Klein. 1'ma Senior Fire Protection Engineer. | work
in the office of NRR | report directly to Seni
Weer akkody.

Next slide please. W were actually here
a year ago exactly to the day briefing you fol ks on

the proposed rule. And what I'd like to do is just

give you idea of what the key topics are that I'm
going to spend sonme tine on. |1'll go through these
very quickly and then we'll get into sonme detail as

get into the subsequent slides.

The first two bullets on safety and
conpliance and the purpose of the rule I'll discuss
very, very briefly. | think nost of you folks are
al ready aware of what's going on there.

"1l spend tine -- actually nore tine on
the third bullet on the nmjor stakeholder comrents
because it is, | believe, what the conmittee is
interested in nost. And furthernore, it's the area
that the staff has recei ved coments on and questions
both fromthe ACRS and coments fromthe public.

And then the | ast couple of bullets Il
di scuss the closure plan which, | think, has sone
interest on here at this commttee. And then a brief

di scussi on on our scheduling concl usion.
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Next slide please? Wth regard to
mai ntai ni ng safety and conpliance, as you all know,
when we s tarted this rulenmaking, we did state that
feasible and reliable G| operator nanual actions are
safety in spite of them being in nonconpliance.

W' ve been continuing inspections and we
have enforced our regul ati ons whenever we found non-
feasi bl e operator nmanual elections. Wen e found
feasi bl e manual actions, we have cited these nmanual
actions as non-conpliances. And request that the
licensee include those itenms in their corrective
action program

W plan to continue this inspection
activity with a focus on any nanual actions that are
ri sk significant.

Next slide pl ease.

CHAI RMVAN WALLIS: Nowis this a major
burden going all this inspection and handling everyone
of these manual actions individually?

MR. KLEIN. This -- the inspections are
part of our reactor oversight process under the
Triangle Fire Protection Inspections. Inspectors go
t hrough that process and if they come across any non-
conplaint operator nanual actions, then we'll

deternine the significance.
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CHAl RMAN WALLI S: But how nuch of a

burden? | thought part of the rule was to clarify
t hi ngs and renove the burden of having to decide on
each one of these nmnual actions.

MR KLEIN:. Part of the rule, if it had
gone through, part of the proposed rule would have
removed that part of the burden. However, as part of
t he i nspection process, if the proposed rul e had noved
forward, inspectors would still determ ne and i nspect
t he licensee's feasibility and reliability
determ nati ons of that operator.

CHAI RVAN WALLI'S: They still do rmuch the
sane wor k?

MR KLEIN: |'msorry.

CHAI RMVAN WALLI'S: They still do rmuch the
same work if the rule had gone forward?

MR KLEIN. It nay very well be, yes,

VI CE CHAI RVAN SHACK: But if you find it
is feasible, do you still have to go through a
significance determ nation process for the finding?

MR. KLEIN. Today yes.

VI CE CHAl RMAN SHACK: Today? How about -
okay, | nmean and that will continue to be true?

MR. KLEIN. Under -- if the proposed
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rul emaki ng is wthdrawn, vyes.

CHAI RVAN WALLIS: If it went in -- if the
proposed rule went through, would it reduce this
burden of the significance determ nation?

MR. KLEIN. If a licensee inplenents an
oper at or manual action under the proposed rule that is
determ ned to be feasible and reliable, then we do not
go through that process. However, if an inspector
determ nes that or questions the determnation of
feasibility and reliability by the |licensee, then we
may very well reenter the SDP, yes.

MEMBER DENNING But if the rule went
t hrough, then he could very well be in conpliance with
t he rul e dependi ng on what the conditions of the rule
are.

MR. KLEIN. That's correct, yes.

MEMBER APCSTCLAKI S:  Coul d you say a few
wor ds about what you nean by feasibl e?

MR KLEIN: We tal ked about this |ast
year. And yes, | can address that. W have a set of
criteria that we have in the proposed rule to
establish the feasible of an operator nanual action.
That basically establishes that the operator manual
action can be done.

And, of course, with your input initially
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in the developnent of this rulenaking, we also
devel oped reliability criteria to establish and to
ensure that the action can be done on a nore likely
basis with high probability of success.

Wth respect tothe purpose of rul emaki ng,
"1l spend a very brief amount of time on this slide
because we're all very well aware. The prinmary
pur pose of the rul emaki ng was |isted in SECY-03-0100.
And two of the primary purposes of that rul emaki ng was
one, to codify the use of manual actions and its
acceptance criteria, which we did under the proposed
rul e.

And the primary purpose was to avoid the
need for numerous exenption requests. And that, |
think, is one of the things that we're going to talk
about in some | evel of detail. And I'Il talk about it
in sone subsequent slides.

| want to point out to you the staff
requi renents nmenorandumt hat the Conmi ssion issued to
the staff in January of this year that approved
publ i shing the proposed rul e.

The Conmmission directed the staff to
engage stakehol ders to get a cl ear understandi ng t hat
t he proposed rul e woul d i ndeed achi eve its underlying

purpose of avoiding the need to process numerous
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exenption requests. W received witten conments from
a variety of stakehol ders at the cl ose of that conment
peri od.

The SRMs al so directed the staff to add a
statenent to the proposed rule, supporting |anguage,
a statenment of consideration that clearly pointed out
the Commission's view with regard to exenption
requests. And what |'ve done is |I've placed a quote
on there.

And what we believe is that the
Conmi ssion's statenent nakes clear their view
regar di ng exenpti on requests and t he opti ons avai |l abl e
to licensees with respect to operator manual acti ons.

Next slide. As the ACRS nenber indicated
after the close of the public comment period on May
23rd, 2005, we received 14 sets of comments. O the
14 sets of comments that we received, five were from
i ndi vi dual s of which four opposed the rule outright
and one provided detail ed technical conments.

Detailed technical coments were also
received from the Nuclear Information and Resource
Services, NIRS, a public interest group who al so
opposed the rule. But they advocated codifying
acceptance criteria of the proposed rul e Section 3(p).

W also received -- the majority of the
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corments that we did receive were fromindustry

i ndustry consultants, and fromNElI. And |I'Il go over
those nmajor coments in detail in a couple nore
sl i des.

In addition to the conments received to
the proposed rule, the NRC had previously received
corments from several hundred people, individuals
opposi ng our plan to issue the operator manual action
rul emaki ng. These comrents were received under our

Federal Register notice to publish an enforcenent

di scretion policy back in Novenber of 2003.

In terns of the rul enaki ng process, the
staff anal yzed the comrents, considered the comments
made by the stakeholders. Many of the coments were
the sanme or simlar in nature so you'll see that |'ve
grouped them together in a couple nore slides. And
11 highlight sone of these.

MEMBER APOSTOLAKIS: |Is it common to have
several hundred individuals coment on anything? O
was it a canpaign behind it?

M5. MCKENNA: This is Eileen McKenna. |'m
the Branch Chief in Financial and Policy in NRR W
have -- | think you're right. Many of these coments
were alnost form letters and repetitive-types of

things. And we do see, on occasion, canpaigns if you
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will, websites where peopl e can find proposed conment s
to submt, and we will get repetitive coments.

So | don't think it is unusual in that
regard. We had one on one of our rul emakings. It was
petition on design basis threat where we had that
experience as wel | .

CHAI RVAN WALLI'S: | think these comments
from industry and from NEl were the same, weren't
t hey, as had al ready been made at our neeting here a
year ago. So we didn't really need to go out for
public coment to know what their response was. |Isn't
that true?

MR KLEIN: That's true to sone extent.

CHAI RVAN WALLIS:  So but you still put the
rul e out and then getting the sane conments agai n, you
deci ded to back off.

MR KLEIN  Yes, sir.

CHAl RVAN WALLIS:  You didn't back off
before. But nothing had changed.

MR. KLEIN. 1'Il ask the rul emaki ng branch
folks to respond to that. But what | can say is that
the corments that we did receive from the industry
were in public neetings and were verbal. | think that
there is a process that the staff needs to go through

when we go through proposed rul emaki ng.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

88
CHAl RMAN WALLI'S:  Yes, | understand that.

| under st and.

M5. McKENNA: | think that's correct.

MR KLEIN. Right.

M5. MCKENNA: And al so that by putting the
notice in the Register, we can solicit conments from
any st akehol der who chooses to conment, not just those
who are participating in the neetings.

CHAI RVAN WALLI'S:  Yes, but it still means
that it changed your mnd. And you already had the
information before. 1'ma bit surprised that just
getting it witten down changed your m nd when getting
it orally didn't.

MEMBER DENNI NG You can proceed.

CHAI RVAN WALLI S: But anyway, go ahead.

MR. KLEIN: Next slide please. This slide
lists the major stakeholder comments. The coments
that are bolded, if you'll note at the top, are those
that 1'lIl go into nore detail in the next few slides.
And those bolder comments are also those that this
Comm ttee had sone recent questions and conments on.
And to which I'd Iike to address individually.

If you'll allow, | would just like to
briefly go over each of these conments with the intent

of addressing each of the bolded conments in some
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subsequent sl i des.

Wth respect to the requirenment for
automati ¢ suppression, the comment was made by the
i ndustry and by NEI that that requirenment is
unnecessary. The conments were primarily directed,
however, at the requirenent -- even though the
corments were made, the requirement includes fire
detection and suppression. The comments were
primarily made wth respect to automatic fire
suppression. And again, |'ll get back to that in a
little nore detail

Wth respect to the coment nade that
numer ous exenptions will still be needed, as you are
awar e, one of the primary purposes for the rul emaki ng
was to avoid the need for licensees to prepare
exenption requests. And, however, many industry
comment s were nmade stating that numerous exenpti ons or
costly nodifications will be necessary in that the
proposed rul e woul d not achieve its intended purpose.

Wth respect to the alternative rule
| anguage, alternative rule |anguage was proposed by
NEI in their comrent letter.

CHAI RVAN WALLIS: | think you' re on Slide
14 now?

MR. KLEI N: No, sir.
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CHAI RVAN WALLIS: WwWell, I'mfollow ng you.

And you seemto be --

MEMBER DENNI NG He's going to go over
t hem agai n.

CHAI RVAN WALLIS: GCh, you're going to go
over themagain. | see.

MR. KLEIN: In very brief detail. | just
wanted to give you a flavor for each of these if I
may.

CHAI RVAN WALLI S: Excuse ne.

MR. KLEIN: The alternative rul e | anguage
that NEI proposed basically defined certain terns in
3(g) (1) and proposes no changes to exi sting wording in
3(g)(2). And stated that the criteria that's in the
proposed Rule 3(p) is not necessary.

Wth respect to the i nspection procedure,
t here was a comment nmade by NEI that their positionis
that the inspection procedure criteriathat is listed
in the back of that inspection procedure provides
sufficient criteriafor determningthe feasibility of
operator manual actions. And again, |'ll get back
into that in alittle nore detail.

The next four I'Il discuss fairly quickly.
Even though the tinme margin and time nmargi n factor was

an issue that we discussed |ast year in sone great
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detail, there were a nunmber of comrents that were nade
fromthe industry with respect to tine margin and t he
time margin factor that is contained in the draft
regul atory gui de.

Wth respect to tinme margin requirenent,
a nunber of commenters indicated that the |icensee's
t hermal hydraulic anal ysis and cal cul ati ons and ot her
types of analyses have inherent conservatisns that
accounts for the tinme margin.

The conments also objected to the tine
margin factor of two stating that it is arbitrary, it
i s unprecedent ed, and not consi stent with requirenents
for other plan prograns such as energency operating
pr ocedur es.

The staff has taken this comment into
consideration in the treatnment of any criteria that
may be issued for internal staff guidance. However,
we would retain the concept of time margin. W
believe that that's a very inportant concept to
retain.

Wth respect to corments on the proposed
rul es of backfit, some commenters continue to state
t hat t he proposed rul es of backfit and that the use of
operator manual actions is within the regul ations.

The staff disagrees with these assertions.
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As stated in the past -- and as supported
by CRGR, the regul ations do not identify the use of an
operat or nmanual action as one of the three neans of
conpliance in Section 3(g)(2) of Appendix R

There was a comment made with respect to
m ssing an opportunity to risk i nformand perfornmance
base this rule. The NRC disagrees with this
contention in that we've already pronulgated a risk
i nfornmed performance-based rul e under 10 CFR 50. 48(c)
t hat addresses fire protection as a conpl ete program

There were conments nade by the public
i nterest groups that asserted that the proposed rule
abandons defense-in-depth. And that it would
underm ne the Agency's safety oversight and abandon
its enforcenent responsibility.

It was further asserted that the proposed
rul e woul d overl ook security-related fires.

The staff does not agree wth these
assertions. W believe that we've provided the bases
for the proposed rul e and that it adequately addresses
def ense-i n-dept h.

The reactor oversight process and our
i nspection of plants continue to be done i n accordance
wi th our processes and policies. Enforcenent would

al so continue in accordance with our procedures and
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pol i ci es.

Wth respect to security-related fires,
the staff recognized this when we wote the proposed
rule. W decided during the proposed rul emaki ng
process during the proposed rul enaki ng period, that
the security-related fires needed to be addressed on
a nore global and conprehensive basis rather than
pi eceneal through individual rules.

Next slide please. Industry stated that
the requirenent for an automatic fire suppression
systemis not necessary and that the installation of
such systenms would be costly without a clear safety

enhancenent and will likely result in nore exenption

requests. They also stated that existing fire hazards

anal yses have already determ ned where an autonmatic
fire suppression systemis required in the plant.

The staff has considered the comments and
continues to maintain that the fire detectors and
automatic fire suppression systemrequirenment in the
proposed rule is essential to ensure defense-in-depth
and is fundanmental to fire protection regulations.
And we di scussed this with you folks in great depth a
year ago. And the sane with the fire protection
subcommi tt ee.

Under the proposed rule, licensees would
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be allowed to inplenment operator nmanual actions as a
fourth conpliance option to the requirenents of
3(g) (2) where redundant trains are | ocated i n the sane
fire area. This fourth conpliance option relies on
t he success of the operator nmanual action to safely
shut down the plant in the event of a fire.

Because of the relatively high failure
probability of an operator manual action, the staff
believes that the defense-in-depth provided by
automati c suppression is essential.

Wth respect to fire hazards analysis,
fire hazards analysis is a determ nistic type anal ysis
and is done by considering itens such as, you know,
t he type and quantity of conbustibles, the | ocation of
the hazards, the geonetry of the area, and other
factors such as ventilation and avail able mnmanual
firefighting capability. However, a fire hazards
anal ysis does not account for the failure of the
manual acti on.

For these reasons, the staff included the
requirenent for automatic fire suppression in the
proposed rul e.

MEMBER DENNI NG Let's spend a few m nutes
on this --

MR. KLEI N: Yes.
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MEMBER DENNI NG -- because | think this

is the essence of whether we can -- how you proceed.

The one alternative that the i ndustry now
has is to go through the risk-informed process. And
if one |looks at how manual actions are going to be
taken into account in that process, and it i s somewhat
specul ative, but basically we can al nost be assured
that based wupon risk assessnent and the risk
significance of an area that the argunments wll be
made that manual actions should be approved without
the requirenent for fire suppression systens based
upon the low risk from that area. There will be
argurments about the low risk fromthat area.

And the way the process is set up, |
suspect that those argunments will be accepted. | nean
the process isn't critical of that. So that | see for
areas that have this lowrisk significance, that
they' Il be all owed to have nanual actions without fire
suppr essi on systens.

The industry argunment about the fire
hazards analysis is pretty simlar. That is, they say
that we go through a fire hazards analysis and we
determ ned that conbusti bl e | oadi ng i s not hi gh enough
to really sustain fires in an area. And it doesn't

need sprinkler systens.
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So they've already gone through that
anal ysis for an area. And based upon that, they said
we don't need a fire sprinkler for that area.

But with the rule you now have it, it
woul d be required, that even though the fire hazard
analysis said it didn't need a sprinkler, you would
need a sprinkler because you have the nmanual action.
So that | think that what we wind up with is quite an
i nconsi stency between how the same room woul d be
treated in Plant A that goes through risk-inforned
analysis and Plant B that is identical but goes
t hrough the determ nistic anal ysis.

And they really would wind up in the sane
place, then | don't see why we would be so sticky
about this question of do we really have to have the
sprinkler systemin addition to the manual action when
we do have some evidence that fire isn't at the sane
| evel of concerns as those areas where there are
sprinkl ers.

So again | raise the question al ong those
lines.

MR. KLEIN: Let ne respond with respect to
the 805 process. Yes, | agree, it is a risk-informed
net hod of establishing anewfire protection |icensing

basis. And perhaps there may be situations where it
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may very wel |l be appropriate to i npl ement an operator
manual acti on.

Wth respect to whether a suppression
systemis required or not, when you | ook at the risk,
one ot her aspect that an 805 |licensee would have to
nmake a determ nation onis the effect that say renoval
or not putting in place a suppression systemis their
determi nati on of adequacy of defense-in-depth.

So a | i censee under the 805 process would
not sinply look at the risk nunbers. They would al so
make that determination of whether or not a
suppression systemis required --

MEMBER DENNI NG Yes.

MR. KLEIN. -- with the defense-in-depth

MEMBER DENNI NG  Yes. But | would be
willing to make a little bet as to how that answer
comes out for the najority of those cases. There's
one other thing I'd like to pursue and that is the
i nspection guide that is used now which determ nes
whether -- in the inspection process whether a
nonconpliance is really a serious nonconpliance or a
not serious non-conpliance.

And it says in the inspection guide that
inthose cases, it is okay that you don't have to shut

t he pl ant down and fi x sonet hi ng because the safety --
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because these are | ow safety concerns.

| didn't see anywhere in the inspection
gui de where the requirenent would exist for fire
suppression in that determnation. AmI| wong? |Is
there arequirement? 1In order to be found to be a | ow
safety significance for a manual action, in that
i nspection guide, do you have to have a fire
suppressi on system operabl e? Autonmatic?

MR. KLEIN: Yes. Let nme respond to that.
If I can go to Slide 15 pl ease?

The inspection procedure was witten and
had attached to it the criteria. And the acceptance
criteriainthe inspection procedure was provi ded back
in March of 2003. And that was provided for
i nspectors to determ ne whether or not an operator
manual action is feasible with respect to a |icensee
being able to take credit for that operator nanua
action as a tenporary conpensatory neasure.

So with respect to howwe use the criteria
in the inspection procedure, it was done under that
type of consideration with respect to an interim
conpensat ory measure.

Wth respect to whether or not suppression
was actually listed as a requirenent as one of the

criteria, the criteria were provided to establish the

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

99

feasibility of the operator manual action. The
requi renent for automatic suppression or detectionis
part of the rule under 3(g)(2).

So an inspector would cone in and make
that determ ne that judgnment and determine the risk
when they go through the STP process considering
wi t her or not autonmatic suppressi on woul d provi de t hat
| evel of defense-in-depth and safety required.

Sointerms of it not being listed in the
criteria, | think it was because we listed the
criteria only to establish the feasibility of the
operat or manual action. Now I'll ask any of the staff
to clarify what |1've said because | wasn't here when
t hey i ssued the inspection procedure back in March of
2003. But, however, | believe that's the basis for
it.

And | don't know of Senil has any
addi ti onal comrents to nake.

MR. WEERAKKODY: The criteria that they
put together in the inspection guidance -- obviously
t he inspection guidance doesn't go through the sane
rigorous reviewprocess therule criteria goes through
was a tentative mssion for us to nove forward with
this issue by a rul emaki ng or any ot her neans and t hen

keep the plant safe during that tine.
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There is a big difference between what
wer e exi sting under inspection guidance, which is an
i nternal docunment. Wen we entered the rul emaking
process, rightfully so, we cone to you, we go to al
t he stakehol ders and we get feedback. And one of the
things we |learned was that feasibility was just not
sufficient.

W need to have feasibility and
reliability for these manual actions for a self-

i npl enenting rul e because once the rule is approved,
the licensees could, on their own, approve these

manual actions. So the quality or the objective of

the criteria is going to be a step up in a rule as
opposed to inspection criteria.

MEMBER DENNI NG | understand your
posi tion.

MR. KLEIN. Okay. Let nme add sonethi ng
about the fire hazards analysis aspect of it also
And nmaybe we can go to Slide 13 because | think that
has some connection to it.

Wth respect to the comments that were
made with the numerous exenptions, when we try to
wite a rule, we try to wite the rule, as Senil
indicated, we try to wite a rule that is objective,

that's clear, and is such that it is inspectible and
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enf or ceabl e.

And if we try to put arule in place where
we provide a licensee exceptions to where, for
exanpl e, a suppression system may not be required
because there are no conmbustibles at all intheir fire
area, | believe.

And | believe that it is the position of
the Agency that it nay not necessarily cover all
situations out there in the plant because each case of
an operator manual action in a specific locationin a
plant is specific to that configuration and the
plant's ability to have suppression in that area.

We further believe that if we provide
| anguage, rul e | anguage, that woul d provi de excepti ons
that we would not be contributing to clarity in our
regul ati ons agai n because of the specificity of the
situations. And that's basically why we have the
requi renent for autonmatic suppression as part of the

rul e.

MR. VWEERAKKODY: One thing I'd really like

to add to this inmportant topic based on the questions
you asked Dr. Denning, with respect to suppression, if
you -- we are in no way hol di ng 805 and non-805 pl ants
with different safety standards with respect to nanual

actions. |If you go to the 805 code docunent and the
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main rule, all licensees who go to 805, unless their
manual action already is approved, they have to re-
anal yze each of t hose nmanual actions using
per f or mance- based/ ri sk-i nformed net hods.

And as you can recal |l with our discussions
on the reg guide and the nunber of questions you had
on MEFS, LFS, you found out how nuch analysis the
i censee has to do and docunment in order to use nanual
actions in an area w thout suppression.

So you are correct. And 805 plant can
have situations of manual actions w thout suppression
but they will doit after follow ng a very deliberate,
very thorough process with five PRAs and, you know,
they are using noney to do all that analysis.

MEMBER DENNI NG You can return to your --

MR. KLEIN. Thank you. Let's stay on
Slide 13 then. And | think we covered nost of these
itens.

The staff understands that nunerous
exenptions woul d be submitted. And | think that we're
tal king about -- the crux of the matter is the fact
t hat we have t he requi renent for automatic suppression
in the proposed rule.

And | discussed with you previously in a

couple of slides the bases for why we believe
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automati c suppression is appropriate for ensuring
def ense-i n-dept h.

So if I could just go on to the next
slide, Slide 14 with respect to the alternative rule
| anguage proposed by NEl. As | indicated, NeEl did
subnmit some proposed alternative rule | anguage. The
staff did consider this alternative rul e | anguage but
we did conclude that the |anguage would not ensure
def ense-i n-dept h.

Basi cal ly t he | anguage woul d al | owt he use
of manual actions in areas wi th redundant trai ns under
t he assunption that the nmanual action is successful in
ensuring that one train remains free of fire danmage.
Aside fromthe conflict that this would inpose with
Section 3(g)(2) and 3(g)(3), the alternative | anguage
does not ensure feasibility and reliability of the
operat or manual action absent acceptance criteria as
part of the rule which was not proposed in the NEI
rul e | anguage.

Furthernore, we believe that the |ack of
again, the automatic fire suppression system is
essential to defense-in-depth as we previously
di scussed. So it is for those reasons that the NRC --
that the staff concluded that the alternative rule

| anguage woul d not adequately address our concerns.
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Let me skip over Slide 151 think. Unless
the Conmittee has sonme further questions with respect
to the inspection procedure, I'll skip over that one.

CHAI RVAN WALLIS:  Well, all your slides so
far seemto reap up the public coments and support
issuing the rule. 1 don't have any rationale yet for
withdrawing it.

MR KLEIN. 1'Il get to that if | may.

Thi s slide basical ly states t he
recommendation that the staff will nake to the
Comm ssion to withdraw the proposed rul e.

CHAI RVAN WALLIS: It doesn't follow from
what you just said though.

MR KLEIN:. |'msorry?

CHAI RVAN WALLIS: Ckay. You're going to
tell us the rationale after that?

MR. KLEIN: Yes, sir. Slide 17, if | may.

kay, the industry certainly was very
clear in their response stating that a substanti al
nunber of exenptions would still be needed under the
proposed rule. Gven the industry's positions and
assertions, the primary purpose of the rul emaking
certainly would not be achieved.

The assertion of the large nunber of

exenption requests would also not neet t he
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Commi ssion's staff requirenments menorandum view of
exenption requests. That's the slide that | had up
t here previously.

The SRM provided the Comm ssion's view
t hat al t hough the exenption process is avail able, the
Comm ssion considers the rulemaking or 10 CFR
50.48(c), which is NFP 805, nore desirable in order to
m nimze the need for future exenption requests.

Since a substantial nunber of exenptions
would still be needed, it's clear that the
Conmi ssion's view and direction would not be nmet. 10
CFR 501 48(c) is available to licensees as a risk-
infornmed alternative to mnimze exenption requests
and sol ve the kinds of issues being addressed in this
proposed rul e.

Thi s alternative al so neet s t he
Conmi ssion's SRM view and direction without a new
rule. Furthernore, the magjority of the conments from
the industry and the public clearly did not support
t he proposed rule as witten.

And |'ve got sone quotes here which |l
just skip over with respect to tine.

And so basically, based on the above
reasoni ng, the staff will nake a recomendati on to the

Comm ssion to withdraw the proposed rul e.
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CHAl RMAN WALLIS: Well, 1'mnot sure

you' ve been deterred by stakehol der conments in the
past. And that's not the real reason for voiding a
rul e.

MR KLEIN. Well, it is -- | nean part of
the reason is the Conmssion in its SRMreally does
say if you determne that it isn't going to reduce the
nunber of exenptions --

CHAl RVAN WALLI'S: | understand -- | can
understand that rationale. But the fact that a few
corments fromindustry object isn't really a good
reason for backing off since all vyour previous
rational e supported the rule.

MR. WEERAKKODY: Can | add sonething Dr.
Val lis?

One of the things that | think Alex is
going to nmention or has not nentioned yet is that when
we issued Appendix R, the old fire protection rule,
and we turn around and issued about a thousand
exenptions, and that's kind of |ike backdooring or
circunventing the rule. So with that background, you
know, we can't issue a rule with the full know edge
that the only way to conply with the rule is by
pursui ng another hundreds of exenptions. That's

unaccept able to how we do busi ness.
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W had to do it for Appendi x R because t he
courts asked that we do so.

MEMBER DENNI NG But isn't there a set of
probl ems out there where there actually are fixed
suppression systens. And by including this, they wll
not have to ask for exenptions for those?

MR. KLEIN. That's correct. |If you |ook
under the requirements for Section 3(9)(2),
3(g)(2)(b), which is a 20-foot separation requires a
licensee to have installed autonmatic suppression and
detection. Section 3(g)(2)(c) with a one-hour fire
barrier also requires detection and suppression.

Soreally what it comes down to is Section
3(g)(2)(a) which is the three-hour fire barrier which
was deened adequat e enough for train separation at the
time Appendix R was witten wthout automatic
suppr essi on.

MEMBER DENNI NG  Okay. Conti nue.

MR. KLEIN. Ckay. So are we on Slide 18,
yes, our closure plan, which | think that you'd |ike
some discussion on. O course we're developing a
policy paper that will recomrend withdrawal of the
proposed rule. That's ongoing right now as we speak.

The staff al so plans to i ssue a regul atory

i ssue summary that wll conmunicate our regulatory
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conpl i ance expectati ons.

CHAI RVAN WALLI'S: If they | ook sonething
like the rule you are w thdrawi ng, nothing rmuch wll
change except it won't be a rule. It will just be a
sonewhat weaker docunment. You still seemto have the
same expectations.

MR KLEIN. What we will reiterate, Dr.
Wallis, in the risks is our conpliance expectations
with regard to the fact that the use of operator
manual actions under 3(g)(2) is prohibited by

regul ation unl ess a licensee has an exenption to that

ef fect.

CHAI RMAN WALLIS: So it's just status quo
t hen?

MR KLEIN: Yes, it is. In effect it is,
yes, sSir.

CHAI RMVAN WALLI'S:  You know you haven't
cured the problem

MEMBER DENNING I n actuality --

MR. KLEIN. Well, with respect to curing
a problemw th nunerous exenption requests, if that's
characterized as the problem as Senil indicated, if
we do issue the proposed rule as witten, and if
licensee do cone in with exenption requests, then we

are not providing a good regulatory practice.
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CHAl RMAN WALLI'S: The rule doesn't solve

the problem But the problemis still there. And
you're going to solve it in the traditional way
essentially.

MR. KLEIN. That's one way of solving it.
The ot her option, of course, is for alicensee to cone
i n under 50.48(c).

CHAI RVAN WALLIS: Right.

MR. KLEIN:. So there is that option
available to a licensee.

Seni | ?

MR. WEERAKKODY: And when we -- if the
Comm ttee approves and then if we withdraw the rule,
we have plans to -- and, you know, | can't go to the
details because these are pre-decisional at this
point, we have current enforcenment disciplines in
pl ace for manual actions and circuits. W have pl ans
to give the licensees a reasonable tinme frane to
devel op plans and cone into conpliance.

MR. KLEIN. COkay, the last bullet | think
| talked to you about already. That the staff
continues to inspect operator manual actions through
t he reactor oversight process.

My last slide basically is a -- with

respect to schedule, the policy paper is scheduled to
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go to the Conmmi ssion by the end of cal endar 2005. And
we plan to issue the risks in the spring of 2006
assum ng that the Comm ssion favorably approves our
recommendation to withdraw the rule.

I n concl usion, the staff believes that the
proposed rul e should be withdrawmn and we are asking
ACRS endorsenent of our recomendati on.

That concl udes ny presentation.

MEMBER DENNI NG Does anybody have any
guestions for the staff? W are going to have a few
mnutes to a presentation by M. Marion foll owi ng our
di scussi on.

CHAl RVAN WALLIS: After M. Mrion's
presentation we nmay have some questions for the staff
MEMBER DENNI NG  Staff still.

CHAI RVAN WALLI'S: |I'mnot quite sure how
that will work out.

MEMBER DENNI NG  Sure. Any guestions now?
Dana?

MEMBER POAERS: Sonewhat off the subject
but just a little bit on philosophy. In thinking
about your proposed rul e, you have gi ven sone enphasi s
to automati c suppressi on yet we never credit automatic

suppression with extinguishing a fire. |Is that true?
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MR, KLEIN. [I'mtrying to understand your
guestion. Are you saying --

MEMBER PONERS: | haven't asked one really
yet.

(Laughter.)

MR. KLEIN: Al right. Well, you asked ne
if that's true.

MR WVEERAKKCDY: No, that's not. | heard
the question. | think that's not true dependi ng on
t he suppression system Sonme we rely on to suppress
fire. Some we rely on to extinguish fires.

MEMBER POAERS: Can you point nme to
something where we credit an automatic system of
extinguishing a fire.

MR FRUWIN Well, this is Dan Frunkin of
the staff. One of the nuances in automatic suppress
systens is the gaseous versus the water suppression
systens. And gaseous suppression systens are, by
definition, extinguishing systens.

And t he wat er suppressi on systens, we have
del uge what are, | think, extinguishing systenms and
the autonmatic sprinkler systenms which nost people are
famliar with are the control systens.

And that's where NFPA conmes in and says

some of these are extinguishing and sone of themare
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control systems. Froma regulatory standpoint in the
fire protection significance determ nation process,
for exanple, a large amount of credit is given for
automatic systenms to extinguish fires.

| f they operate in enough tinme, you can
get one or two orders of nagnitude of credit for
extinguishing a credit froman automatic systemor if
you don't extinguish it you do make the scenario go
away. It could be a very snmall fire after that. So
there's a lot of credit in practicality space at NFPA
and al so in risk space in our significance processes.

MEMBER PONERS: Are these probabilities
that you would ascribe to extinguishing based on
experi ment ?

VR. FRUWIN. Are they based on
experiment? | think that they' re based on statistics
and this history of fires and how many fires had, you
know, gone past that point. But that was devel oped
during the fire SDP and the NUREG 6850 statistica
machi nations with the fire events database, EPRI s and
Sandi a' s.

MEMBER DENNING It would be useful to see
what the statistics are for gaseous systens actually
ext i ngui shi ng.

MEMBER DENNI NG Ot her questions Dan?
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MEMBER POAERS: |'mtoo off the topic to
pursue this.

MEMBER DENNI NG  Okay. Well, thank you
very much. And now, M. Marion, would you step up
front and gui de us?

MR MARION. Good norning. M nane is
Al ex Marion, Senior Director of Engineering at the
Nucl ear Energy Institute. And | appreciate the
opportunity to offer a few perspectives fromthe
industry relative to this particular rul emaki ng.

The i ndustry essentially supports
rulemaking in this area. W think it is inportant to
establish acceptance criteria but which |icensees can
denonstrate their ability to execute an operator
manual action if there is a fire in a nuclear power
pl ant .

And approximtely three years ago, we
reached an agreenment with the NRC on that concept and
we al so reached an agreenent that rul emaki ng was the
appropriate vehicle to use to provide sonme stability
in the process going forward.

Now prior to any stability in this
particul ar area, there have been two processes that
have been i nvol ved over the | ast 25, 30 years rel ative

to the treatnent of manual actions. One was the NRC
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expectation that utilities who wanted to credit manual
actions for 3(g)(2) areas would issue a fornm
exception request to the NRC

However, that has not been witten
anywhere. It is not explicitly stated in NRC
regulations nor is it explicitly stated in NRC
regul at ory gui dance.

The second practi ce has been one where t he
NRC has revi ewed and approved operat or manual actions
inamnmre informal manner. And it has been docunent ed
in safety evaluation reports and inspection reports.

W provided that kind of information to
the NRC approxi mately three years ago. That was the
basis of the recognition, | think, on their part that
there were these dual approaches and we needed to
provi de some consi stent process goi ng forward.

And that's why fundanental | y we supported
th rulemaking. W still support the rul emaking. The
only provisions of the rul enaking that we took issue
with was the requirenment or proposed requirenent for
aut omati ¢ suppression. And our basic argunent in that
regard was that it was arbitrary.

But nore inportantly from a practical
sense, the utility fire hazards analysis and utility

actions for denonstrating conpliance with 10 CFR 4058
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as well as Appendix R had already identified that
particular areas of the plan that have significant
fire hazards such that automatic suppression is
necessary.

Soto add it as an additional requirenents
in areas where you're you are going to execute
operat or nmanual actions nmakes no sense froma fire
protection point of view

And t he second provision of the proposed
rul emaking that we took issue with was this tinme
mar gi n which was effectively a penalty on the use of
operator nmanual actions. And we still believe that
there is need for stability in this process going
forward. W support the inspection procedure
acceptance criteria that has been in place now for
approxi mately two-and-a-half years.

W, as a matter of fact, had an appendi x
to NEI 001 that identified simlar acceptance
criteria. And we renpved that appendi x when NRC
publ i shed the i nspecti on procedure. Because it didn't
make any sense to have redundant information in an
i ndustry docunment as well as an NRC docunent.

W intend to submt --

MEMBER PONERS: There are no nmjor cases--

MR. MARI ON: Par don?
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MEMBER POAERS: -- of where there is that
redundant information?

MR MARION: |'msorry.

MEMBER POVNERS: No -- we don't have any
maj or situations where there is that kind of redundant
i nformation?

(Laughter.)

MEMBER POWNERS: | think it is actually
fairly comon.

MR MARION. Yes, it is. It is. But, you
know, we wanted to basically quite frankly give credit
tothe NRCfor articulating the acceptance criteriain
their inspection procedure. So operator nanual
actions for the past couple of years have been
revi ewed agai nst that acceptance criteria.

And as | nentioned before, the regul ati ons
aren't explicit inthis area in terns of requiring an
exenption request. It's an interpretation but it is
nore fundanental that that.

There are two sets that arereferred to as
Appendi x R plants and those that are referred to as
NUREG 0800 plants. And the tinmeline for the
differentiation between the tw categories of
facilities of 1979 -- those licensed before 79 and

t hose after.
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And for the plants that have been | i censed
under 0800, they have a standard |icense condition
that allows themto do an eval uation of changes to
their fire protection program And if that eval uation
doesn't reduce the effectiveness of the fire
protection feature. And they are allowed to proceed
wi th maki ng that change.

And alot of utilities that have received

informal, if you will, non-exenption type of approval
for the use of operator manual actions fall into the
cat egory.

So the problemstill exists. This is the

sae probl emwe' ve had for the | ast 25, 30 years today.
You still have two approaches that are being used.

W support the rulenmaking. W don't
support those two provisions. W intend to subnit
acceptance criteriato the NRC for revi ewand approval
hopefully the first week of Decenber.

Let me just say a word about fire hazards
analysis. It is determnistic but it is fundanmental
to evaluating the fire hazard you have in a given area
so that a licensee can identify the appropriate fire
protection features to deal effectively with that
hazar d.

And | don't believe the staff was trying
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to downpl ay the significance of fire hazards anal ysis
in the cooments this norning. But | just wanted to
point out that it is determnistic. But it is the
only nmeans you have now to do that kind of an
eval uati on.

And let nme just indicate that it is also

one of the key aspects to the defense-in-depth

concept. In defense-in-depth are four elenents, if
you wll, prevention, detection, mtigation, and
recovery.

Oper at or manual actions identify what ki nd
of features you need to put in place to detect afire,
based upon the hazards again. Wat kind of features
do you need to put in place to prevent a fire, again
based upon the hazards in a given area.

And t hen what you need to do to mtigate.
And then from the standpoint of recovery, you are
relyi ng on operator manual actions to get the plant in
a safe condition.

And lastly I'd like to say that I'mquite
frankly di sappointed as to where we are now. W were
under the inpression that we were on a success path to
provide sone predictability and stability to the
process going forward. And if the staff recomends,

and | suspect that they will continue to do so as they
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presented this norning, that the rul emaking activity
be ceased, we're back to where we were three years
ago.

W' re back to an unpredictable process.
W're back to a licensing basis at plants that
represents two approaches, one with formal exenption
requests and another with i nfornmal acceptance by the
NRC. And we haven't sol ved anything.

| "' m hoping that the staff can review and
approve our acceptance criteria that we intend to
submit. That criteria will be consistent with what is
in the inspection procedure that was referred to
earlier.

W have done a review agai nst other NRC
gui dance docunents and the only aspect that we are not
considering is this time nmargin factor penalty. And
we are not including the proposed requirenent for
aut omati ¢ suppressi on.

And that concludes ny coments. And |
t hank you for the opportunity. And |I'll be nore than
happy to answer any questions.

MEMBER DENNI NG  Yes. A couple quick
guestions. First, you say that you are stil
supportive of the rul enmaki ng process. But if the rule

went forward as it exists today are you just
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indifferent? O would you prefer not to see the rule
as it is being proposed today?

MR MARION: If the rule was issued today
as proposed, and this includes the two provisions that
we are fundanentally against, it will require an
i ncreased nunber of exenptions basically to do with
t hose two provisions.

As | think Senil indicated, there are
approximately a thousand exenptions that have been
i ssued on Appendi x R already. You'll probably get as
many, all right, based upon the autonati c suppression
provision in that regul ation.

CHAI RMVAN WALLIS: Did you answer his
guestion? Wuld you be in favor of this rule going
forward --

MEMBER DENNI NG As it is today.

MR MARION: Wth those two --

CHAI RVAN WALLI' S: The question we face is
to recormend whether it goes forward or not.

MR. MARION: Yes. The rule, as proposed,
we do not support.

MEMBER DENNI NG  You don't support it --

MR MARION:  No.

MEMBER DENNI NG -- as proposed.

MR MARION: Primarily because of those
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two provisions.

CHAI RVAN WALLI'S: So you support a rule
but not this rule.

MR. MARION: W propose a rule that
focuses on acceptance criteria to denonstrate the
feasibility of manual action.

CHAI RVAN WALLI'S:  So you're not opposed to
a withdrawal of this rule?

MR. MARI ON: Not opposed to w thdraw ng

this rule --

CHAI RVAN WALLI S:  Thank you --

MR. MARION: -- as proposed.

CHAI RMAN WALLIS: ~-- for clarifying
t hi ngs.

MEMBER DENNI NG Yes. (kay? Any other
guestions?

(No response.)

MEMBER DENNI NG If not, then thank you
very much. And | turn it back to you, G aham

CHAI RVAN WALLI'S: Thank you. | think
we' ve done very well.

Now we have another item on the agenda.
And we | ook forward to that. |If the staff will cone
forward, we have a neeting on the report of the

Pl anni ng and Procedures Subconmittee. And we'll nove
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right to that.

W don't need the transcript. Thank you
very nmuch for the transcript. W don't need it any
nor e.

(Wher eupon, the above-entitled neeting was

concluded at 11:18 a.m)
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